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,aw;gpay; 

S.No nghUslf;fk; Page 

No 
1 Nguz;lj;jpd; ,ay;G 3 

2 nghJ mwptpay; tpjpfs; 16 

3 ,af;ftpay; gUg;nghUspd; gz;Gfs; 27 

4 tpir> ,af;fk;> Mw;wy; 45 

5 md;whl tho;tpy; ,af;ftpay; 63 

6 kpd;dpay; 73 

7 fhe;jtpay; 104 

8 xsp 111 

9 xyp 144 

10 ntg;gk; 152 

11 mZf;fU ,aw;gpay; 173 

12 Nyrh; 184 

13 jfty; njhlh;G mikg;Gfs; 190 
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Ntjpapay; 

S.No nghUlsf;fk; Page No 

1 jdpkq;fs; kw;Wk; Nrh;kq;fs; 202 

2 mkpyq;fs;> fhuq;fs; kw;Wk; cg;Gfs; 258 

3 ngl;Nuhypa nghUl;fs;> cuq;fs;> 
g+r;rpf;nfhy;ypfs; 

282 
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mZf;fUf;fs; 

 1911 Mk; Mz;L vh;d];l; &jh;/Nghh;L(Earnest Rutherford) mZf;fUitf; 
fz;lwpe;jhh;. 

mZf;fUtpd; fl;likg;G 

 mZthdJ jd;Ds;Ns mZf;fUitAk; mjidr; Rw;wp 
vyf;l;uhidAk; nfhz;Ls;sJ. 

 mZf;fU GNuhl;lhd;fs; kw;Wk; epA+l;uhd;fis cs;slf;fpaJ. 
epA+l;uhd;fs; kpd; eLepiyj; jd;ik nfhz;lit (q=0): GNuhl;lhd;fs; 
Neh; kpd;Dhl;lk; nfhz;lit (q=+e) mtw;wpd; kpd;Dhl;l kjpg;G 
vyf;l;uhd;fspd; kpd;Dhl;l kjpg;Gf;Fr; (q=-e) rkkhf ,Uf;Fk;. 

 mZf;fU xd;wpYs;s GNuhl;lhd;fspd; vz;zpf;if mZ vz; 
vdg;gLk;;. mij z vd;w FwpaPl;bdhy; mwpayhk;. mZf;fUtpy; 
fhzg;gLk; epA+l;uhd;fspd; vz;zpf;if N vd;W Fwpf;fg;gLfpwJ. 
mZf;fUtpy; fhzg;gLk; epA+l;uhd;fs; kw;Wk; GNuhl;lhd;fspd; nkhj;j 
vz;zpf;if epiw vz; vdg;gLk;. mJ A vd;W Fwpf;fg;gLfpwJ. 
vdNt A=Z+N 

 mZf;fUtpd; ,uz;L $Wfs;> epA+l;uhd; kw;Wk; GNuhl;lhd;fs;> 
epA+f;dpahd;fs; vDk; nghJg;ngahpdhy; miof;fg;gLfpd;wd. xU 
GNuhl;lhdpd; epiw 1.6726 x 10-27kg MFk;. ,J vyf;l;uhdpd; epiwiag; 
Nghy; Vwj;jho 1836 klq;fhFk;. epA+l;uhdpd; epiw GNuhl;lhdpd; 
epiwia tpl rw;Nw mjpfkhdJ. mjhtJ mjd; epiw 1.6749 x 10-27 
kg. 

 xU jdpkj;jpd; mZf;fUit Fwpg;gjw;F gpd;tUk; FwpKiwiag; 
gad;gLj;JfpNwhk;. zX

A 

 ,q;F X vd;gJ jdpkj;jpd; Ntjpf; FwpaPL> A vd;gJ epiw vz; kw;Wk; 
Z vd;gJ mZ vz;. vLj;Jf;fhl;lhf iel;u[d; mZf;fU  7N

15 vd;W 
Fwpf;fg;gLfpwJ. ,J iel;u[d; mZf;fUtpy; 15 epA+f;spahd;fs; 
cs;sd vd;gij czh;j;JfpwJ. ,jpy; 7 GNuhl;lhd;fs; (Z=7) kw;Wk; 
8 epA+l;uhd;fs; (N=A-Z=8) cs;sd.  

mZf;fUtpd; tiffs; 

1. INrhNlhg;Gfs;(Isotopes) 

 rkkhd mZ vz;izAk; (Z) NtWgl;l epiw vz;izAk; (A) nfhz;l 
xNu jdpkj;jpd; mZf;fs; INrhNlhg;Gfs; vdg;gLk;.  1H

1(i`l;u[d;), 

mZf;fU ,aw;gpay; 
 

myF 11 
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1H
2 (bA+l;hpak;) kw;Wk; 1H

3 (bhpl;bak;) vd;w mZf;fUf;fs; i`l;u[dpd; 
INrhNlhg;Gfs; MFk;. 

 fhh;gd; mZ ehd;F Kf;fpa INrhNlhg;Gfs; nfhz;lJ. 6C
11> 6C

12> 

6C
13> kw;Wk; 6C

14 

2. INrhghh;fs;(Isobars)  

 INrhghh;fs; vd;git rkkhd epiw vz;izAk; (A) khWgl;l mZ 
vz;izAk;(Z) nfhz;l ntt;NtW jdpkq;fspd; mZf;fs; MFk;. 8O

16  

7N
16 kw;Wk; mZf;fUf;fs; ,U INrhghh;fisf; Fwpf;Fk;. 

 vLj;jf;fhl;lhf 16S
40> 17Cl

40> 18Ar
40> 19K

40 kw;Wk; 20Ca
40 Mfpait 

rkkhd epiw vz; 40 kw;Wk; ntt;NtW mZ vz;fisAk; nfhz;l 
INrhghh;fs;. 

3. INrhNlhd;fs;(Isotones) 

 rk vz;zpf;ifapy; mike;j epA+l;uhd;fisf; nfhz;Ls;s ntt;NtW 
jdpkq;fspd; mZf;fs; INrhNlhd;fs; vdg;gLk;. 6C

14 kw;Wk; 8O
16 

vd;git INrhNlhd;fSf;fhd rpy vLj;Jf;fhl;Lfs; MFk;. 

 5B
12kw;Wk; 6C

13,tw;wpy; 7 epA+l;uhd;fs; cs;sd. 

mZ epiwAk; mZf;fU epiwAk; 

 SI myfpy; Fwpg;gpLk;NghJ mZf;fUtpd; epiw kpfr;rpwpa kjpg;G 
nfhz;ljhf cs;sJ. (Vwj;jho 10-25 Kg my;yJ mijtplf; FiwT). 
vdNt mij vOJk; NghJ mZ epiw myF (u) vd;w myifg; 
gad;gLj;JtJ vspjhf ,Uf;Fk;. mZ epiw myF (u) vd;gJ 
,aw;ifahff; fpilf;fg; ngWk; fhh;gd; INrhNlhg;Gfspy; mjpf 
mstpy; fhzg;gLk; 6C

12  INrhNlhg;gpd; epiwapy; 12,y; xU gq;F 
MFk;. 

 1u = 6C
12 mZtpd;epiw = 1.9926 x 10-26 kg 

                 12               12 
 = 1.660 x 10-27kg 

 mZ epiw myfpy;> epA+l;uhdpd; epiw mN = 1.008665 u> GNuhl;lhdpd; 

epiw mp=1.007276u> i`l;u[d; mZtpd; epiw mH=1.007825 u kw;Wk;                    

6C
12d; epiw 12u. 

mZf;fUtpd; msTk; mjd; mlh;j;jpAk; 

 My;gh Jfs; rpjwy; Ma;T cs;spl;l gytpjkhd nra;Kiwfisg; 
gad;gLj;jp gy mZf;fUf;fspd; kPJ ntt;NtW Ma;Tfs; 
elj;jg;gl;Ls;sd. mtw;wpy; ,Ue;J mZf;fUthdJ fpl;ljl;l Nfhs; 
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tbtpyhdJ vd;W njhpfpwJ. NkYk; nra;Kiw Ma;Tfspd; 
mbg;gilapy; Z > 10 nfhz;l mZf;fUf;fSf;F mtw;wpd; Muk; R 
MdJ. 
R = R0A

1/3 

mZf;fUtpd; mlh;j;jp 
   = mZf;fUtpd; epiw    = A.m           =       m 

           mZf;fUtpd; gUkd;    
 

 
πxR

3
0A             

 

 
πR

3
0 

 mZf;fU mlh;j;jp epiw vz;izr; rhh;e;jjy;y. mjhtJ midj;J 
mZf;fUf;fSk; (Z > 10) xNu mlh;j;jpia cilad. ,J 
mZf;fUtpd; Kf;fpakhd gz;Gfspy; ,JTk; xd;W. 

 xNunahU Njf;fuz;b msT mZf;fUtpd; gUg;nghUspd; epiwahd 
fpl;ljl;l bhpy;ypad; ld;fSf;Fr; rkkhFk;. 

 Id;];Bdpd; epiw - Mw;wy; rkj;jd;ikiag; gad;gLj;jp xU mZ 
epiw myfpw;Fr; rkkhd Mw;wy; tUkhW  1u=1.66 x 10-27 x (3x108)2=14.94 
x 10-11 J=931 MeV MFk;. 

mZf;fU tpir 

 mZf;fUthdJ GNuhl;lhd;fisAk; epA+l;uhd;fisAk; cs;slf;fpaJ. 
Mdhy;> epiykpd;dpaypy;> Xhpd kpd;Jfs;fs; xd;iwnahd;W tpyf;Fk;. 

 mZf;fUtpDs; cs;s GNuhl;lhd;fs; xU rpy ngh;kp (10-15m) 
msNtAs;s (kpf neUq;fpa) njhiyTfshy; gphpf;fg;gl;Ls;sjhy; 
mtw;wpw;fpilNa kpf typikahd tpyf;F tpir ,Uj;jy; Ntz;Lk;. 
vLj;Jf;fhl;lhf 10-15m ,ilntspapy; cs;s GNuhl;lhd;fSf;F 
,ilNaAs;s epiykpd;dpay; tpyf;F tpir> 
F = K x q2  = 9 x 109 x (1.6x10-19)2      230N 

                 r2                              (10-15)2 

 ,t;tpirahy; xU GNuhl;lhd; milAk; KLf;fk;. 
 α = F =    230N         1.4 x 1029 ms-2  

           m      1.67 x 10-27kg 

 ,J Gtpapd; <h;g;G KOf;fj;ijf;(g) fhl;bYk; fpl;ljl;l 1028 klq;F 
mjpfkhFk;. 

 mZf;fUitg; gpizj;J itj;jpUf;Fk; ,e;j fth;T tpiria 
typikahd mZf;fU tpir vd;gh;. 

fjphpaf;fk; 

 xU jdpkj;jpypUe;J mjpf CLUT jpwd; nfhz;l fjph;tPr;Rfshd 
α>   kw;Wk; γ fjph;fs; jd;dpr;irahf ckpog;gLk; epfo;T fjphpaf;fk; 
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vdg;gLk;. NkYk; ,j;jifa fjph;tPr;Rfis ckpOk; jdpkq;fs; 
fjphpaf;fj; jdpkq;fs; vdg;gLk;. 

 fjphpaf;fr; nray;ghl;il 1896-Mk; Mz;L Kjd; Kjyhff; 
fz;lwpe;jth; n`d;wp ngf;fhuy; Mthh;. 

 ,e;jpahtpy; nfhy;fj;jhtpYs;s mZf;fU ,aw;gpaYf;fhd rh`h 
(saha) epWtdk; (SINP) vd;wiof;fg;gLk; fy;tp epWtdk; mZf;fU 
,aw;gpay; Jiwapy; caph;g;ghd Muha;r;rpfis Nkw;nfhz;L tUk; 
Kjd;ikahd Muha;r;rp epWtdkhFk;. 

 mZf;fU ,aw;gpay; Muha;r;rpapd; njhlf;f fhyq;fspy; fjph;tPr;R 
vd;w nrhy; fjphpaf;f mZf;fUf;fspy; ,Ue;J ntsptUk; 
ckpo;fisf; Fwpg;gpLtjw;fhfg; gad;gLj;jg;gl;L te;jJ. α - fjph;fs; 
cz;ikapy; 2He

+ mZf;fUf;fs; vd;gijAk;   fjph;fs; 
vyf;l;uhd;fs; vd;gijAk; ,g;NghJ ehk; mwpNthk;. fz;bg;ghf mit 
kpd;fhe;jf; fjph;tPr;Rfs; my;y. vdNt γ-fjph; kl;LNk kpd;fhe;jf; 
fjph;tPr;rhFk;. 

My;gh rpijT(Alpha decay) 

 epiyj;jd;ikaw;w mZf;fU xd;W α-Jfis (2He
4mZf;fU) 

ntspapLk;NghJ> mJ ,U GNuhl;lhd;fisAk; ,U epA+l;uhd;fisAk; 
,of;fpd;wJ. ,jd; tpisthf mjd; mZ vz; kjpg;gpy; (Z) ,uz;Lk;> 
epiw vz; kjpg;gpy; (A) ehd;Fk; FiwAk;. α- rpijitg; gpd;tUk; 
Kiwapy; Fwpg;gplyhk;. 

 vLj;Jf;fhl;L  2He4 mZf;fUit (α-Jfs;) ckpo;tjd; %yk; ANudpak; 

92U238 Njhhpakhf 90Th234 rpijTWjy;  

 92U238     90Th234  + 2He4 

gPl;lh rpijT 

 gPl;lh rpijtpd; NghJ> fjphpaf;f mZf;fU vyf;l;uhd; my;yJ 
ghrpl;uhid ntsptpLfpwJ. vyf;l;uhd;(e-) ntspaplg;gl;lhy;   rpijT 
vd;Wk;> ghrpl;uhd; (e+) ntspaplg;gl;lhy;   + rpijT vd;Wk; 
miof;fg;gLk;. ghrpl;uhd; vd;gJ vyf;l;uhd; epiw kw;Wk; +e 

kpd;Dhl;lKk; nfhz;l vyf;l;uhdpd; vjph;j;Jfs; MFk;. ghrpl;uhd; 
kw;Wk; vyf;l;uhd; ,t;tpuz;LNk gPl;lh Jfs;fs; vdf; 
Fwpg;gplg;gLfpd;wd.  

  + rpijTf;F vLj;Jf;fhl;L 

Nrhbak; (11Na22) β+ rpijtpd; %yk; epahdhf (10Ne22) khWfpwJ. 

 11Na22    10Ne22 +e+ + v 
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epA+l;hpNdh(v) 

 gPl;lh rpijtpd; NghJ> jha; mZf;fUtpYs;s epA+l;uhd; xd;W 
vyf;l;uhid ntsptpl;L Nra; mZf;fUthf khWfpd;wJ vd;Nw 
Kjypy; fUjg;gl;lJ. 

 zX
A     z+1YA + e-      

 gPl;lh rpijtpy;> gPl;lh Jfs;fs;(vyf;l;uhd;fs;) njhlh;r;rpahd Mw;wy; 
kjpg;Gfisg; ngw;W tpsq;Ffpd;wd. 

 Mw;wy; khwhtpjp kw;Wk; ce;jk; khwh tpjpapd; mbg;gilapy; 
vyf;l;uhd; Mw;wy; kw;Wk; Nra; mZf;fU Y Mfpait Fwpg;gpl;l 
jdpj;j kjpg;Gfisg; ngw;wpUf;f Ntz;Lk;. 

 tpLgl;l Mw;wy; kw;Wk; ce;jk; Mfpatw;iw tpsf;Ftjw;F> gPl;lh 
rpijtpy; %d;whtjhf ,d;DnkhU Jfs; ,Uf;f Ntz;Lk; vd;W 
nfhs;if kw;Wk; Nrhjidfspd; mbg;gilapy; gTyp(W.Pauli) vd;gth; 
1931Mk; Mz;L vLj;Jiuj;jhh;. 

 kpd;Dhl;lkw;w> kpfr;rpwpa epiw nfhz;l ,j;JfSf;F epA+l;hpNdh(rpwpa 
eLepiyahd xd;W) vd;w ngaiu ngh;kp vd;gth; R+l;bdhh;. 

 1956 Mk; Mz;L gpunlhpf; nuapd;]; kw;Wk; fpisL Nfhtd; MfpNahh; 
Nrhjidfspd; %yk; epA+l;hpNdhitf; fz;Lgpbj;jdh;. ,e;jf; 
fz;Lgpbg;Gf;fhf 1995 Mk; Mz;L nuapd;]; Nehgy; ghprpidg; ngw;whh;. 

epA+l;hpNdhtpd; gz;Gfs; 

 mjd; kpd;Dhl;lk; Rop MFk;. 

 mJ vjph; epA+l;hpNdh vd;w vjph;j;Jfis ngw;Ws;sJ. 

 mz;ikf;fhy Ma;Tfspd; mbg;gilapy; kpfr;rpwpa epiwia 
epa+l;hpNdh ngw;Ws;sJ vd;gJ fz;lwpag;gl;Ls;sJ. 

 gUg;nghUSld; epA+l;hpNdh kpfkpff; Fiwe;j msNt ,iltpid 
GhpfpwJ. vdNt mijf; fz;Lgpbg;gJ kpfTk; fbdk;. cz;ikapy;> 
xt;nthU tpdhbAk; R+hpadpypUe;J tUk; bhpy;ypad; fzf;fpyhd 
epA+l;hpNdhf;fs; ek; clypDNl GFe;J nry;fpd;wd. ve;j 
,iltpidAk; ,y;yhjjhy; ek;khy; mtw;iw mwpa ,aytpy;iy. 

fhkh rpijT 

   kw;Wk;   rpijTfspy; Nra; mZf;fU ngUk;ghYk; fpsh;Tw;w 
epiyapNyNa fhzg;gLk;. 

 fpsh;T epiyapd; MAl;fhyk; fpl;ljl;l 10-11 S Mf ,Uf;Fk;. 

 mZf;fU> γ fjph;fs; vdg;gLk;. cah; Mw;wy; /Nghl;lhd;fis 
ntsptpLtjd; %yk; Fiwe;j Mw;wy; epiyf;Fj; jpUk;Gfpd;wJ. 
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 zX
A     zX

A  fhkh(γ) fjph;fs; 

rpijT tPjk; my;yJ fjphpaf;f nray;ghL 

 fjphpaf;fr; nray;ghl;bd; SI myF ngf;nfhuy; (Bq). NkYk; xU 
ngf;fuy; vd;gJ xU tpdhbf;F xU rpijitj; jUk; jdpkj;jpd; 
nray;ghl;ilf; Fwpf;Fk;. fjphpaf;fr; nray;ghl;bw;F Fwpf;Fk;. 
fjphpaf;fr; nray;ghl;bw;F kw;nwhU fpA+hp (C) vd;w myFk; cs;sJ.  
1 fpA+hp = 1C = 3.7 x 1010 rpijTfs;/tpdhb. 

 xU fpA+hp vd;gJ 1fp Nubak; 1 tpdhbapy; ckpOk; rpijTfspd; 
vz;zpf;iff;Fr; rkkhFk;. mjhtJ xU tpdhbf;F 3.7 x 1010 
rpijTfs;. 

miu MAl;fhyk; 

 njhlf;fj;jpy; cs;s mZf;fspy; ghjpasT mZf;fs; rpijtila 
xU jdpkk; vLj;Jf;nfhs;Sk; fhyk; miu MAl;fhyk; T vdg;gLk;. 

 fhyj;jpy; rpijtilahky; ,Uf;Fk; mZf;fUf;fspd; vz;zpf;if   
N=   / 2MFk;.                                                  
   

ruhrhp MAl;fhyk;( ) 

 xU mZf;fUtpd; ruhrhp MAl;fhyk; vd;gJ midj;J 
mZf;fUf;fspd; MAl;fhyq;fspd; $Ljy; my;yJ njhifaPl;bw;Fk;> 
njhlf;fj;jpy; ,Ue;J nkhj;j mZf;fUf;fspd; nkhj;j 
vz;zpf;iff;Fk; cs;s jfT MFk;. 
T1/2 =  ln2 = 0.6931   

fhh;gd; fhyf;fzpg;G 

 gPl;lh rpijtpd; xU Kf;fpakhd gad;ghL fjphpaf;ff; fhyf;fzpg;G 
my;yJ fhh;gd; fhyf;fzpg;G MFk;. 

 thOk; midj;J caphpdq;fSk; fhw;wpypUe;J fhh;gd; 
ilMf;iril(CO2) cl;fth;e;J fhpk %yf;$Wfis cUthf;Ffpd;wd. 
,t;thW fhpk %yf;$Wfis cUthf;Ffpd;wd. ,t;thW 
cl;ftug;gl;l CO2 tpy; ngUk; gFjp 6C

12  MfTk;> kpfTk; gFjp (1.3 x 
1012) fjphpaf;f 6C

14 MfTk; cs;sJ.(,jd; miu MAl;fhyk; 5730 
Mz;Lfs;) 

 ,we;j caphpdj;jpd; clypy; cs;s 6C
14 : 6C

12 tpfpjk; ehsiltpy; 
Fiwaj; njhlq;FfpwJ. kz;Zf;Fs; Gije;j xU goq;fhy kuj;jpd; 

khjphpg; nghUs; xd;W Njhz;b vLf;fg;gl;L> mjd; 6C
14 : 6C12 tpfpjk; 

mwpag;gl;lhy; mk;kuj;jpd; taijf; fzf;fpl KbAk;. 
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epA+l;uhd; fz;Lgpbg;G 

 nghpypaj;ij Jfs;fshy; Nkhjr; nra;Ak;NghJ mjpf CLUT jpwd; 
nfhz;l fjph;tPr;R ntspg;gLfpd;wJ vd;gij Nghj;Nj kw;Wk; ngf;fh; 
Mfpa n[h;khdpa ,aw;gpay; mwpQh;fs; 1930y; fz;lwpe;jdh;. 

 GNuhl;lhid tpl rw;W mjpf epiw nfhz;l kpd;Dhl;lkw;w Jfs;fNs 
vd;gijAk; 1932k; Mz;L N[k;]; rhl;tpf; vd;gth; fz;Lgpbj;jhh;. 

 mtw;iw epA+l;uhd;fs; vd;W mth; mioj;jhh;. 

 mZf;fUtpDs; epA+l;uhd;fs; epiyj; jd;ikAld; ,Uf;fpd;wd. 
Mdhy; mZf;fUTf;F ntspNa mit epiyj;jd;ikaw;W cs;sd. 

 mZf;fUit tpl;L ntspNaWk; epA+l;uhd; (jdpj;j epA+l;uhd;) kpf 
tpiutpNyNa (miu MAl;fhyk;-13 epkplq;fs;) GNuhl;lhd;> vyf;l;uhd; 
kw;Wk; vjph; epA+l;hpNdh Mfpaitahf rpijTWfpwJ. 

 epA+l;uhd;fis mtw;wpd; ,af;f Mw;wypd; mbg;gilapy; gpd;tUkhW 
tifg;gLj;jyhk;. (i) FiwNtf epA+l;uhd;fs;(0 to 1000 eV) (ii) Ntf 
epA+l;uhd;fs; (0.5 MeV to 10) fpl;ljl;l 0025eV mstpyhd ruhrhp 
Mw;wy; nfhz;l> ntg;gr; rkepiyapy; cs;s epA+l;uhd;fs; ntg;g 
epA+l;uhd;fs; vdg;gLk;. Vnddpy; 298K ntg;gepiyapy; mtw;wpd; ntg;g 
Mw;wy; kT-0.025eV. FiwNtf kw;Wk; Ntf epA+l;uhd;fs; mZf;fU 
ciyfspy; Kf;fpa gq;F tpfpf;fpd;wd. 

 
fjphpaf;f-INrhNlhg;Gfspd; gad;ghLfs; 
1. kUj;Jtg; gad;ghL 

 Nfhghy;l; (Co60)    - Gw;WNeha; rpfpr;ir 

 fjphpaf;f-Nrhbak; (Na24)  - ,uj;j ehsq;fspy; cs;s    
       milg;Gfisf; fz;lwpa 

 fjphpaf;f-mNahbd; (l131)  - ijuha;L Rug;gpapd; jd;ikiaf;   
       fz;lwpAk; 

 fjphpaf;f-,Uk;G (Fe59)   - ,uj;jr; Nrhifiaf; fz;lwpa 

 fjphpaf;f-gh];gu]; (P32)  - Njhy; Neha;fspd; rpfpr;irf;Fg;   
       gad;gLfpd;wJ. 

2. tptrhak; 

 fjphpaf;f-gh];gu];(P32) - cuk; 

3. fjphpaf;f-fhh;gd; taJf; fzf;fPL 

 tspkz;lyj;jpd; Nkw;gFjpapy;> fh];kpf; fjph;fshy; cUthFk; 
epA+l;uhd;fshy; (N14) jhf;fg;gl;L> njhlh;e;J C14 Njhw;Wtpf;fg;gLfpd;wJ. 

 7N
14 + 0n

1      6C
14 + 1H

1 
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 C14 fjphpaf;fKilaJ. ,jd; miu MAl;fhyk; 5570 Mz;Lfs;. 

mZf;fU gpsT 

 ANudpak; mZf;fUit epA+l;uhdhy; Nkhjr; nra;Ak;NghJ> mJ 
fpl;ljl;l rkkhd epiwfisAila ,U rpwpa mZf;fUf;fshfTk;> 
mtw;Wld; Mw;wYk; ntspg;gLk; tz;zk; gpsTWfpwJ vd;gij 
n[h;khdpa mwptpay; mwpQh;fshd Ml;Nlh `hd; (Otto Hahn) kw;Wk; 
];buh];kd; (Strassmann) MfpNahuhy; 1939k; Mz;L fz;Lgpbf;fg;gl;lJ. 

 fdkhd mZtpd; mZf;fU xd;W ,U rpwpa mZf;fUf;fSld; 
mjpf mstpyhd Mw;wYk; ntspg;gLk; tz;zk; gpsTWk; epfo;T 
mZf;fU gpsT vdg;gLk;. 

 gpsT epfOk; NghJ epA+l;uhd;fSk; Nrh;e;Nj ntspg;gLfpd;wd. 

njhlh;tpid 

 xU mZf;fU gpsTf;F cl;gLk;NghJ cUthFk; Mw;wy; rpwpajhf 
,Ug;gpDk;> xt;nthU gpsT tpidapYk; %d;W epA+l;uhd;fs; 
cUthfpd;wd. mit %d;Wk;> NkYk; %d;W mZf;fUf;fisg; gpse;J 
nkhj;jk; 9 epA+l;uhd;fis cUthf;Ffpd;wd. ,e;j 9 epA+l;uhd;fs; 
NkYk; 27 epA+l;uhd;fis cUthf;Ffpd;wd. ,J njhlh;fpwJ. ,JNt 
njhlh;tpid vdg;gLfpwJ. ,jpy; epA+l;uhd;fspd; vz;zpf;if ngUf;Fj; 
njhlh;r;rpapy; ngUfpf; nfhz;Nl NghfpwJ. 
,uz;L tpjkhd njhlh;tpidfs; cs;sd. 

1. fl;Lg;ghl;bYs;s njhlh;tpidfs; cs;sd. 
2. fl;Lg;ghlw;w njhlh;tpid: fl;Lg;ghlw;w njhlh; tpidapy; 
epA+l;uhd; vz;zpf;if Kbtpy;yhky; ngUFtjhy; kpff;Fiwe;j 
Neuj;jpNyNa nkhj;j Mw;wYk; ntspg;gLfpwJ. 

 fl;Lg;ghlw;w njhlh; tpidahf mZf;fU gpsT epfo;tjw;F xU 
vLj;Jf;fhl;Nl mZFz;L. 

mZf;fU ciy 

 mZf;fU ciy vd;gJ jw;rhh;Gila kw;Wk; fl;Lf;Fs; ,Uf;Fk; 
tifapy; mZf;fU  gpsT eilngWk; mikg;ghFk;. 

 ,jpy; cUthFk; Mw;wy; Muha;r;rpj; NjitfSf;Nfh my;yJ 
kpd;jpwd; cUthf;fj;jpw;Nfh gad;gLj;jg;gLfpwJ. 

 Kjy; mZf;fU ciy vd;hpNfh ngh;kp (Enrico Fermi) vd;w ,aw;gpay; 
mwpQuhy; 1942Mk; Mz;L mnkhpf;f ehl;bd; rpfhNfh efhpy; 
fl;lg;gl;lJ. 

 mZf;fU ciyapd; Kf;fpa ghfq;fs;: vhpnghUs; (mZf;fUg; 
gpsTf;F cl;gLk; nghUs;) jzpg;ghd; kw;Wk; fl;Lg;gLj;Jk; jz;Lfs;> 
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,it jtpu> kpd;rhu cw;gj;jp mikg;Gld; ,izf;fg;gl;bUf;Fk; 
Fsph;tpf;Fk; mikg;Gk; cs;sJ. 

vhpnghUs; 

 vhpnghUs; vd;gJ mZf;fs; gpsTf;F cl;gLk; nghUs;(nghJthf 
ANudpak; my;yJ GSl;Nlhdpak;) ,aw;ifapy; fpilf;Fk; 
ANuhdpaj;jpy; 0.7% msNt 92U235 cs;sJ. 99.3% msT 92U238 

cs;sJ. vdNt 92U238 nrwpT+l;lg;gl;L> mjpy; 2-4% msT 92U235  
,Uf;FkhW nra;ag;gLfpwJ. 

 njhlh; tpidiaj; Jtf;Ftjw;F epA+l;uhd; %yk; Njitg;gLfpwJ. 

 GSl;Nlhdpak; my;yJ nghNyhdpaj;Jld; nghpypak; fye;j fyit 
epA+l;uhd; %ykhfg; gad;gLfpwJ. 

 
jzpg;ghd;fs; 

 Ntf epA+l;uhd;fis FiwNtf epA+l;uhd;fshf khw;Wtjw;F cjTk; 
nghUs; jzpg;ghd; vdg;gLk;. 

 nghJthf epA+l;uhd;fspd; epiwf;Fr; rkkhd epiwAila ,Nyrhd 
mZf;fUf;fNs jzpg;ghd;fshfg; gad;gLj;jg;gLfpd;wd. 

 ,Nyrhd mZf;fUf;fSld; Ntf epA+l;uhd;fs; Nkhjiy epfo;j;Jk; 
NghJ epA+l;uhd;fspd; Ntfk; Fiwf;fg;gLfpwJ. 

 ngUk;ghyhd ciyfspy; ePh;> fdePh;(D2O) kw;Wk; fpuhigl; Mfpa 
nghUs;fNs jzpg;ghd;fshfg; gad;gLj;jg;gLfpd;wd. 

 
fl;Lg;gLj;Jk; jz;Lfs; 

 mZf;fU gpsT tpid eilngWk; tPjj;ij rhpnra;tjw;F my;yJ 
fl;Lf;Fs; itg;gjw;F fl;Lg;gLj;Jk; jz;Lfs; gad;gLfpd;wd. 
xt;nthU mZf;fU gpstpd;NghJ ruhrhpahf 2.5 epA+l;uhd;fs; 
ntspNaWfpd;wd. vdNt njhlh; tpidiaf; fl;Lf;Fs; itg;gjw;F 
xNunahU epA+l;uhd; kl;LNk mLj;j gpsit Vw;gLj;JkhW nra;ag;gl;L> 
kw;w epA+l;uhd;fs; fl;Lg;gLj;Jk; jz;Lfshy; cl;ftug;gLfpd;wd. 

 nghJthf> fhl;kpak; my;yJ Nghuhd; Mfpait fl;Lg;gLj;Jk; 
jz;Lg;nghUshf nray;gLfpwJ. 

jLg;G mikg;G (Shielding) 

 jPik gaf;Fk; fjph;tPr;RfspypUe;J ek;ik ghJfhj;Jf; nfhs;s 2-25kP 
jbkDs;s fw;fhiuapdhy;(Concrete) Md RtuhdJ mZf;fU 
ciyiar; Rw;wp mikf;fg;gLfpwJ. 

Fsph;tpf;Fk; mikg;G 
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 mZf;fU ciyapd; cs;sfj;jpy; cUthFk; ntg;gj;ij ePf;f 
Fsph;tpf;Fk; mikg;G cjTfpwJ. kpf mjpf jd; ntg;g Vw;Gj;jpwDk;> 
mjpf mOj;jj;jpy; mjpf nfhjpepiyiaAk; nfhz;Ls;s ePh; fdePh; 
kw;Wk; jput Nrhbak; Mfpait Fsph;tpg;ghd;fshfg; 
gad;gLj;jg;gLfpd;wd. 

 ,e;jpahtpy; jw;NghJ 22 mZf;fU ciyfs; nray;ghl;by; cs;sd. 
jkpo;ehl;by; fy;ghf;fk;> $lq;Fsk; Mfpa ,U ,lq;fspy; mZf;fU 
ciyfs; fl;lg;gl;Ls;sd. ek; Mw;wy; Njitia epiwNtw;WtNj 
mZf;fU ciyfspd; Nehf;fkhf ,Ug;gpDk; ,e;jpahtpd; Mw;wy; 
Njitapy; ntWk; 2% msT kl;LNk mtw;why; toq;f KbfpwJ. 

mZf;fU ,izT(Nuclear fusion) (107 - 109) 

 ,uz;L my;yJ mjw;F Nkw;gl;l Fiwe;j epiw nfhz;l 
mZf;fUf;fs; ,ize;J mjpf epiw nfhz;l mZf;fUit 
cUthf;Fk; epfo;T mZf;fU ,izT vdg;gLk;. 

 ntg;gepiy kpf mjpfkhf> Vwf;Fiwa 107 K ,Ue;jhy; kl;LNk ,J 
rhj;jpakhFk;. 

 R+oypd; ntg;gepiy 107 K I neUq;Fk; NghJ Fiwe;j epiwAila 
mZf;fUf;fs; ,ize;J mjpf epiwAila mZf;fUit 
cUthf;Ftjhy; ,e;epfo;T ntg;g mZf;fU ,izT tpid 
vd;wiof;fg;gLfpwJ. 

tpz;kPd;fspy; Mw;wy; cUthjy; 

 tpz;kPd;fspd; ntg;gepiy fpl;lj;jl;l 107 K mstpy; ,Ug;gjhy; 
,aw;ifapNyNy mZf;fU ,izT eilngWfpwJ. 

 xt;nthU tpz;kPdpYk; Mw;wy; cUthFk; epfo;T xU ntg;g mZf;fU 
,izT tpid. 

 R+hpad; cl;gl ngUk;ghyhd tpz;kPd;fspy; i`l;u[d; ,ize;J 
`PypaKk; rpy tpz;kPd;fspy; P̀ypak; ,ize;J NkYk; mjpf 
epiwAila jdpkq;fSk; cUthfpd;wd. 

 R+hpadpd; cl;gFjp ntg;gepiy Vwf;Fiwa 1.5 x 107 K xt;nthU 
tpdhbAk; mJ 6 x 1011 Kg i`l;u[id P̀ypakhf khw;WfpwJ. ,e;j 
,izT tpid NkYk; 5 gpy;ypad; Mz;LfSf;F ePbj;jpUg;gjw;Fj; 
Njitahd i`l;u[d; R+hpadpd; cs;sJ. 

 midj;J i`l;u[Dk; vhpe;j gpwF> rptg;Gg; ngUkPd; vd;w Gjpa 
fl;lj;ij R+hpad; milAk;. ,jpy; `Pypak; ,ize;J fhh;gdhf 
khWfpd;w mZf;fU ,izT tpid elf;f Muk;gpf;Fk;. 

 `hd;]; ngj;Nj vd;ghhpd; fUj;Jg;gb R+hpadpd; Mw;wy; GNuhl;lhd;-
GNuhl;lhd; Rw;W vdg;gLk; ,izT tpidapdhy; cUthfpwJ. 
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 ,r;Rw;W %d;W gbepiyfisf; nfhz;lJ. mjpy; Kjypuz;L 
gbepiyfs; gpd;tUkhW. 
 

1H1 + 1H1     1H2 + e0 + γ 

1H1  + 1H2     2He3 + γ 

2He3
 + 2He3      2He4 + 1H1

 + 1H1
 

 Nkw;fz;l tpidapypUe;J 27MeV Mw;wy; cUthf;fg;gLfpwJ. 

 R+hpadpypUe;J ehk; ngWfpd;w fjph;tPr;R Mw;wy; ,e;j ,izT 
tpidfspy; cUthfpwJ. 
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 mkpyk; 

 mkpyq;fs;> fhuq;fs; kw;Wk; cg;Gfs; ek; md;whl tho;tpy; nghpJk; 
gad;gLfpd;w gor;rhWfs;> Jha;ikahf;fpfs; (ryitg; nghUl;fs;). 
kUe;Jg;nghUs;fs; ahTk; ek; md;whl tho;tpy; Kf;fpa gq;F 
tfpf;fpd;wd. ek; clypd; tsh;rpij khw;wkhdJ ekJ tapw;wpy; 
Ruf;Fk; i`l;NuhFNshhpf; mkpyj;jpd; %ykhfNt eilngWfpwJ. 

 mkpyk; vd;gJ Nrh;kk; ePhpy; fiuAk;nghOJ i`l;u[d; madpfisj; 
juty;yJ. mNj Nghy; fhuk; vd;gJ Nrh;kk;>  ePhpy; fiuAk; nghOJ 
i`l;uhf;irL madpfisj; juty;yJ. mkpyKk;> fhuKk; 
xd;Nwhnlhd;W tpidGhpe;J eLepiy tpidtpisnghUisj; jUfpwJ. 
mJNt cg;G MFk;. 

 “Mrpl;” vd;w Mq;fpyr; nrhy; “mrpl];” vd;w ,yj;jPd; 
nkhopapypUe;J ngwg;gl;lJ. mjd; nghUs; Gspg;Gr; Rit. Gspg;G 
Rit nfhz;l nghUs;fs; mkpyq;fs; vdg;gLk;. 
 

%yq;fs; mkpyq;fs; 

Mg;gps; khypf; mkpyk; 

vYkpr;ir rpl;hpf; mkpyk; 

jpuhl;ir lhh;lhhpf; mkpyk; 

jf;fhsp Mf;]hypf; mkpyk; 

tpdpfh; mrpl;bf; mkpyk; 

japh; yhf;bf; mkpyk; 

fj;jhp m];fhh;gpf; mkpyk; 

NjePh; lhdpf; mkpyk; 

tapw;wpy; Ruf;Fk; mkpyk; i`l;NuhFNshhpf; 
mkpyk; 

mkpyq;fs;> fhuq;fs; kw;Wk; cg;Gfs; myF 2 
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vWk;G> NjdPapd; 
nfhLf;F 

ghh;kpf; mkpyk; 

 

mh;̀ Pdpa]; nfhs;if 

 mkpyk; vd;gJ> ePh;f;fiurypd; gphpifaile;J i`l;u[d; madpfis 
juty;y xU Nrh;kkhFk;. 

 vLj;Jf;fhl;lhf HCl, H2SO4 Nghd;wit mkpyq;fshFk;. ePh;f;fiurypy; 
mtw;wpd; gphpifahjy; gpd;tUkhW Fwpg;gplg;gLfpwJ. 

Hcl(g)               H+(aq)+Cl(aq) 

 ePh;f;fiurypYs;s H+ madpahdJ mjpfstpy; ePNuw;wkile;J 
fhzg;gLfpwJ. nghJthf H3O

+ vd Fwpg;glg;gLfpd;wd. [H(H2O)]+ vd;gJ 
GNuhl;lhdpd; kpf vspa ePNuwpa mikg;ghFk;. 

 mij Fwpg;gpl H+ kw;Wk; H3O
+ Mfpa ,uz;ilAk; gad;gLj;JNthk;. 

 ,NjNghy> fhuk; vd;gJ> ePh;f;fiurypy; gphpifaile;J i`l;uhf;]py; 
madpfis juty;y xU Nrh;kkhFk;. 

 vLj;Jf;fhl;lhf NaOH> Ca(OH)2 Nghd;w Nrh;kq;fs; fhuq;fshFk;. 

Ca(OH)2                 Ca2+(aq)+2OH-(aq) 

mh;`Pdpa]; nfhs;ifapd; tuk;Gfs; 

 mrpl;Nlhd;> nll;uhi`l;Nuh/g;Auhd; Nghd;w fhpk fiug;ghd;fspy; 
mkpy kw;Wk; fhuq;fspd; gz;gpid mh;̀ Pdpa]; nfhs;if 
tpsf;ftpy;iy. 

 i`l;uhf;]py; njhFjpia nfhz;buhj mk;Nkhdpah (NH3) Nghd;w 
Nrh;kq;fspd; fhuj;jd;ikapid ,f;nfhs;if tpsf;ftpy;iy. 

nyshp - g;uhd;];ll; nfhs;if (GNuhl;lhd; nfhs;if) 

 mkpyk; vd;gJ kw;nwhU nghUSf;F xU GNuhl;lhid toq;ff;$ba 
xU nghUshFk;. 

 fhuk; vd;gJ kw;nwhU nghUspypUe;J xU GNuhl;lhid Vw;ff;$ba 
xU nghUshFk;. 

 mjhtJ> mkpyk; vd;gJ xU GNuhl;lhd; toq;fp> kw;Wk; fhuk; vd;gJ 
xU GNuhl;lhd; Vw;gp. 

 i`l;u[d; FNshiuil ePhpy; fiuf;Fk; NghJ> mJ ePh; %yf;$Wf;F 
xU GNuhl;lhid toq;FfpwJ. 
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 mjhtJ HCl xU mkpykhfTk;> H2O xU fhukhfTk; 
ele;Jnfhs;fpd;wd. mkpyj;jpypUe;J fhuj;jpw;F GNuhl;lhd; khw;wg;gLk; 
epfo;it gpd;tUkhW Fwpg;gplyhk;.  

Hcl+H2O                H3O
++Cl 

 mk;Nkhdpahit ePhpy; fiuf;Fk;NghJ mJ ePhpypUe;J xU GNuhl;lhid 
Vw;Wf;nfhs;fpwJ. ,e;j Neh;tpy;> mk;Nkhdpah(NH3) %yf;$W xU 
fhukhfTk;> (H2O) %yf;$W mkpykhfTk; nray;gLfpd;wd. 

 tpidahdJ gpd;tUkhW Fwpg;gplg;gLfpwJ. 

H2O+NH3                NH4
++OH 

 ,jd; kWjiy tpidia gpd;tUk; rkepiyapy; fUJNthk;. 

HCl        +       H2O                                      H3O
+                              +             Cl- 

   GNuhl;lhd; toq;fp(mkpyk;)   GNuhl;lhd; Vw;gp    GNuhl;lhd; toq;fp(mkpyk;)   GNuhl;lhd; Vw;gp(fhuk;) 

 H3O
+ MdJ Cl- f;F xU GNuhl;lhid toq;fp HCl I cUthf;FfpwJ. 

mjhtJ> tpid tpisnghUl;fSk; mkpyk; kw;Wk; fhuq;fshf 
nray;gLfpd;wd. 

 nghJthf> nyshp g;uhd;];ll;(mkpyk;-fhu) tpidia gpd;tUkhW 
vOjg;gLfpwJ. 

mkpyk;1  +  fhuk;2         mkpyk;2 +     fhuk;1 

 xU GNuhl;lhid toq;fpa gpwF vQ;rpAs;s gFjp xU fhukhFk; 
(fhuk;1) NkYk; ,J g;uhd;];ll; mkpyj;jpd; (mkpyk;1) ,izfhuk; 
vd;wiof;fg;gLfpwJ. 

 mjhtJ xU GNuhl;lhdhy; kl;Lk; NtWgLk; Ntjpf;$Wfs; ,iz 
mkpy-fhu ,ul;ilfs; vd;wiof;fg;gLfpd;wd. 

 HCl kw;Wk; Cl> H2O kw;Wk; H2O
+ Mfpad ,uz;Lk;> ntt;NtW 

,izmkpy - fhu ,ul;ilfshFk;. mjhtJ Cl vd;gJ HCl mkpyj;jpd; 
,iz fhuk; (my;yJ) HCl vd;gJ Cl- madpapd; ,iz mkpyk; MFk;. 

 ,NjNghy H2O
+ vd;gJ H2O tpd; ,iz mkpykhFk;. 

nyshp-g;uhd;];ll; nfhs;ifapd; tuk;Gfs; 

 BF Nghd;w GNuhl;lhd;fis toq;f ,ayhj Nrh;kq;fSk; mkpyq;fs; 
Nghy nray;gLtij ,f;nfhs;if tpsf;ftpy;iy. 

Yhap nfhs;if 
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 vyf;l;uhd; ,ul;ilfis fUj;jpw; nfhz;L xU Nrh;kj;ij mkpyk; 
my;yJ fhuk; vd tiuaWj;jhh;. 

 vyf;l;uhd; ,ul;ilia Vw;Wf; nfhs;Sk; Nrh;kk; mkpyk; MFk;. fhuk; 
vd;gJ vyf;l;uhd; ,ul;ilia toq;Fk; Nrh;kkhFk;. 

 ,j;jifa Nrh;kq;fis ehk; Yhap mkpyq;fs; kw;Wk; Yhap fhuq;fs; 
vd miof;fpNwhk;. 

 Yhap mkpyk; vd;gJ xU Neh;kpd; madp(my;yJ) xU vyf;l;uhd; 
Fiw %yf;$W MFk;. 

 Yhap fhuk; vd;gJ xU vjpuadp (my;yJ) Fiwe;jgl;rk; xU jdpj;j 
,ul;il vyf;l;uhid nfhz;l eLepiy %yf;$W MFk;. 

 mizTr; Nrh;kq;fspYs;s <dpfs;> Yhap fhuq;fshfTk;> 
<dpfsplkpUe;J jdpj;j vyf;l;uhd; ,ul;ilfis Vw;Wf; nfhs;Sk; 
ika cNyhf mZ my;yJ madpahdJ Yhap mkpykhfTk; 
nray;gLfpwJ. 
 

Yhap mkpyq;fs; Yhap fhuq;fs; 

BF3, AlCl3, BeF2 Nghd;w vyf;l;uhd; Fiw 
%yf;$Wfs; 

xd;W my;yJ mjw;F Nkw;gl;l 
jdpj;j vyf;l;uhd; ,ul;ifis 
nfhz;Ls;s %yf;$Wfs; NH3, H2O, 

R-O-H, R-O-R, R-NH2 

midj;J cNyhf madpfs; (m) 
mZf;fs; vLj;Jf;fhl;lhf Fe2+, Fe3+, Cr3+, 

Cu2+ Nghd;wit… 

midj;J vjpuadpfs; 
vLj;Jf;fhl;Lfs; F, Cl, CN, SCN, 

SO4
2- Nghd;wit 

xU KidTw;w ,ul;il gpizg;ig 
nfhz;Ls;s %yf;$Wfs; 
vLj;Jf;fhl;Lfs;: SO2, CO2, SO3, 

Nghd;wit… 

fhh;gd; - fhh;gd; gy;gpizg;Gfis 
nfhz;Ls;s %yf;$Wfs;. 

vLj;Jf;fhl;Lfs;: CH2 = CH2, CH ≡ 

CH Nghd;wit… 

fhypahd d-Mh;gpl;lhy;fis 
nfhz;bUg;gjhy; jd;Dila vz;kj;ij 
ePl;bf; nfhs;Sk; ika mZit 
ngw;Ws;s %yf;$Wfs; vLj;Jf;fhl;Lfs;: 
SiF4 SF4 FeCl3 Nghd;wit… 

midj;J cNyhf Mf;irLfs; 
vLj;Jf;fhl;Lfs;: CaO, MgO, Na2O 

Nghd;wit… 

fhh;gd; Neuadp (CH3)3C+ fhh;gd; vjpuadp CH3 

vLj;Jf;fhl;L 
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 gpd;tUk; tpidapy; cs;s Yhap mkpyk; kw;Wk; Yhap fhuq;fis 
fz;lwpf. 

Cr3++6H2O[Cr(H2O6)]
3+ 

 madpapd; ePNuw;wj;jpy;> xt;nthU ePh; %yf;$Wk; xU vyf;l;uhd; 
,ul;ilia Cr3+ madpf;F toq;Ftjhy; n`f;]h mf;FthFNuhkpak; 
(III) madp vDk; ePNuw;wk; ngw;w madp cUthfpwJ. 

 mjhtJ Cr3+ madp Yhap mkpykhfTk; kw;Wk; H2O %yf;$W Yhap 
fhukhfTk; nray;gLfpd;wd. 

mkpyq;fs; kw;Wk; fhuq;fspd; typik 

 xU Nkhy; Nrh;kj;ij H2O y; fiuf;Fk; NghJ cUthFk; H3O
+ my;yJ 

H+ madpfspd; nrwpitf; nfhz;L mkpyq;fs; kw;Wk; fhuq;fspd; 
typik eph;zapf;fg;gLfpwJ. 

 typikpf;f mkpyk; vd;gJ ePhpy; KOikahf gphpifailfpwJ. 
typik Fiwe;j mkpyk; gFjpfsNt ePhpy; gphpifailfpwJ. 

HA   +    H2O               H3O
+    +     A-   

               mkpyk;2  fhuk;2     mkpyk;2  fhuk;1 

 madpahjy; tpidf;fhd rkepiy khwpyp 

K   =   [H3O
+][A-] 

          [HA][H2O] 

 H2O kpf mjpfstpy; cs;sjhYk;> mbg;gilapy; khwhky; cs;sjhYk; 
mjd; nrwpit ehk; xJf;fptpl KbAk;. 

Ka =   [H3O
+][A-] 

 [HA] 

 Ka vd;gJ mkpyj;jpd; madpahjy; khwpyp my;yJ gphpifkhwpyp 
vd;wiof;fg;gLfpwJ. xU mkpyj;jpd; typikia ,J msf;fpwJ. 

 HCl, HNO3 Nghd;w mkpyq;fs; Vwf;Fiwa KOikahf madpAWfpd;wd. 
vdNt mit cah; Ka kjpg;Gfis (250Cy; HCl ,d; Ka kjpg;G 2*106) 
ngw;Ws;sd. 

 /ghh;kpf; mkpyk;(250C y; Ka = 1.8x10-4) mrpl;bf; mkpyk; (250C y; Ka = 

1.8x10-5) Nghd;w mkpyq;fs; fiurypy; gFjpasNt madpAWfpd;wd. 

 nghJthf gj;ij tpl mjpfkhd Ka kjpg;ig nfhz;l mkpyq;fs; 
typik kpF mkpyq;fs; vdTk;> xd;iwtpl Fiwthd Ka kjpg;ig 
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nfhz;l mkpyq;fs; typikFiwe;j mkpyq;fs; vdTk; 
fUjg;gLfpd;wd. 

 ePh;f; fiurypy; HCl gphpifailjiy fUJNthk;. 

 

mkpyq;fspd; tiffs; 

 mkpyq;fs; fPo;f;fz;lthW gy;NtW tiffspy; tifg;gLj;jg;gLfpd;wd. 
%yq;fspd; mbg;gilapy; 

(i) fhpk mkpyq;fs; 

(ii) fdpk mkpyq;fs; 

fhpk mkpyq;fs; 

 jhtuq;fs; kw;Wk; tpyq;Ffspy; (caphpdq;fspy;) fhzg;gLk; 
mkpyq;fs; fhpk mkpyq;fs; vdg;gLk;. 

 v.fh HCOOH, CH3 COOH (typik Fiwe;j mkpyq;fs;) 

fdpk mkpyq;fs; 

 ghiwfs; kw;Wk; fdpkg; nghUs;fspypUe;J ngwg;gLk; mkpyq;fs; 
fdpk mkpyq;fs; vdg;gLk;. 

 v.fh HCl, HNO3, H2SO4 (typik kpF mkpyq;fs;) 
 

fhuj;Jtj;jpd; mbg;gilapy; 

xw;iwf; fhuj;Jt mkpyk; 

 ,J ePh;f;fiurypy; xU %yf;$W mkpyj;jpw;F xU i`l;u[d; 
madpiaj; jUfpwJ. 

 v.fh. HCl, HNO3 

,ul;ilf; fhuj;Jt mkpyk; 

 ,it ePh;f;fiurypy; xU %yf;$W mkpyj;jpw;F ,uz;L i`l;u[d; 
madpfisj; jUfpd;wd. 

 v.fh. H2SO4, H2CO3 

Kk;ikf; fhuj;Jt mkpyk; 

 ,it ePh;f;fiurypy; xU %yf;$W mkpyj;jpw;F %d;W i`l;u[d; 
madpfisj; jUfpd;wd. 

 v.fh. H3PO4 
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 mkpyq;fSf;F fhuj;Jtk; vd;w gjj;ijg; gad;gLj;JfpNwhk;. 
fhuj;Jtk; vd;gJ xU %yf;$W mkpyj;jpy; cs;s ,lg;ngah;r;rp 
nra;af;$ba i`l;u[d; mZf;fspd; vz;zpf;ifiaf; Fwpg;gjhFk;. 
v.fh mrpl;bf; mkpyj;jpy;(CH3COOH) ehd;F i`l;u[d; mZf;fs; 
,Ue;jhYk; xNu xU i`l;u[id kl;LNk ,lg;ngah;r;rp nra;a 
KbAk;. vdNt ,J xw;iwf; fhuj;JtKilaJ. 

madpAWk; mbg;gilapy; 

 mkpyq;fs; ePhpy; KOtJkhfNth my;yJ gFjpahfNth fiuAk; 
nghOJ i`l;u[d; (H+) madpfisj; jUfpd;wd. madpAWk; Mw;wy; 
mbg;gilapy; mkpyq;fis ,Utifahfg; gphpf;fyhk;. 

typik kpF mkpyq;fs; 

 ,e;j mkpyq;fs; ePhpy; KOtJkhf madpAWfpd;wd. v.fh. HCl 

typik Fiwe;j mkpyq;fs; 

 ,e;j mkpyq;fs; ePhpy; gFjpasNt madpAWk; jd;ik nfhz;lit. 
v.fh CH3COOH 

madpahjy; 

 ntg;gk; my;yJ fjph;tPr;R my;yJ Ntjptpid my;yJ 
kpd;dpwf;fj;jhy; madpfisg; gphpj;njLf;Fk; epiy madpahjy; 
vdg;gLk;. 

nrwptpd; mbg;gilapy; 

nrwpT kpf mkpyq;fs; 

 ,it ePhpy; mkpyq;fspd; rjtPjj;ij mjpf msT nfhz;Ls;sd. 

ePh;j;j mkpyq;fs; 

 ,it ePhpy; mkpyq;fspd; rjtPjj;ij Fiwe;j msT nfhz;Ls;sd. 

mkpyq;fspd; gz;Gfs; 

 mkpyq;fs; Gspg;G Rit cilait. 

 ,itfspd; ePh;j;j fiury;fs; kpd;rhuj;ijf; flj;Jk; Vndd;why; 
,it madpfisf; nfhz;Ls;sd. 

 mkpyq;fs; ePy ypl;k];jhis rptg;ghf khw;Wk;. 

 mkpyq;fs; nray;jpwd; kpf;f cNyhfq;fSld; tpidGhpe;J 
i`l;u[d; thAitj; jUfpd;wd. 
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Mg+H2SO4                 MgSO4+H2 

Zn+2HCl                ZnCl2+H2  

 rpy cNyhfq;fs; mkpyj;Jld; tpidGhpe;J i`l;u[id 
ntspNaw;Wtjpy;iy. v.fh.Ag, Cu 

 mkpyq;fs; cNyhf fhh;gNdl;Lfs; kw;Wk; cNyhf ig 
fhh;gNdl;LfSld; tpidGhpe;J fhh;gd; il Mf;irilj; jUfpwJ. 

Na2CO3+2HCl               2NaCl+H2O+CO2 

NaHCO3+HCl               NaCl+H2O+CO2 

 mkpyq;fs; cNyhf Mf;irLfSld; tpidGhpe;J cg;igAk;> ePiuAk; 
jUfpd;wd. 

CaO+H2SO4                CaSO4+H2O 

 mkpyq;fs; fhuq;fSld; tpidGhpe;J cg;igAk; ePiuAk; jUfpd;wd. 

HCl+NaOH              NaCl+H2O 

mkpyf; fiurypd;  ePhpd; gq;F 

 mkpyq;fs; ePhpy; fiuAk; NghJ kl;LNk jq;fspd; gz;Gfis 
ntspg;gLj;Jk;. ePhpy; fiuAk; NghJ i`l;u[d; madpfisj; 
jUtjhy;> mJ mkpyk; vd mwpaKbfpwJ. mNj rkak; fhpkf; 
fiug;ghdpy; mkpyq;fs; madpAWtjpy;iy. 

 v.fh i`l;u[d; FNshiuL ePhpy; fiuAk; NghJ H+, Cl- madpfisj; 
jUfpwJ. mNj rkak; vj;jdhy; Nghd;w fhpkf; fiug;ghdpy; 
madpAwhky; %yf;$WfshfNt ,Uf;Fk;. 

mkpyq;fspd; gad;fs; 

1. Ntjpapay; Ma;Tf; $lq;fspy; gad;gLfpd;wd. 

2. rhak;> kUe;J> cuk;> ntbnghUs; kw;Wk; thridj; jputpaq;fs; 
jahhpf;Fk; njhopw;rhiyfspy; gad;gLfpwJ. 

3. cNyhfq;fisj; jhJf;fspy; ,Ue;J gphpj;J vLg;gjw;Fk; kw;Wk; 
vYk;Gfspy; ,Ue;J gprpidg; gphpg;gjw;Fk; gad;gLfpwJ. 

4. mkpyq;fs;> fhpakpythA> i`l;u[d; ry;igL> i`l;u[d;> ry;gh; il 
Mf;irL Nghd;w thAf;fisj; jahhpg;gjw;Fk; gad;gLfpd;wd. 

5. ngl;Nuhypak; Rj;jpfhpg;gjw;Fk; gad;gLfpwJ. 
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6. fe;jf mkpyk;(Ntjpg;nghUs;fspd; murd;) fhh; kpd;fyq;fs;> gy 
Nrh;kq;fisj; jahhpg;gjpy; gad;gLfpwJ. 

7. iel;hpf; mkpyk; tptrhaj;jpy; cukhfg; gad;gLk; mk;Nkhdpak; iel;Nul; 
vd;w Nrh;kj;ijj; jahhpf;fg; gad;gLfpwJ. 

8. foptiwfisj; Jha;ikg;gLj;Jk; nghUshf i`l;NuhFNshhpf; mkpyk; 
gad;gLfpwJ. 

9. Nrhbak; ngd;NrhNal; czitg; gjg;gLj;j gad;gLfpwJ. 

10. itl;lkpd; jahhpf;f 

11. rikay; Nrhlh jahhpf;f 

12. fhh;ghdpf; mkpyk; czT kw;Wk; Fsph;ghdq;fspd; Ritiaf; $l;l 
gad;gLfpwJ. 

13. lhh;lhhpf; mkpyk; nuhl;br; Nrhlhtpd; xU gFjpg; nghUshFk;. 

ghh;kpf; mkpyj;jpd; gad;fs; 

1. Mil jahhpf;Fk; njhopw;rhiyapy; epw%d;wpahfTk;>  

2. Njhy; gjdpLjypy; Njhypy; vQ;rpAs;s fhy;rpaj;ij ePf;fTk;> 

3. ug;gh; ghiyf; nfl;bg;gLj;jTk;> 

4. epf;fy; /ghh;Nkl; i`l;u[Ndw;w tpidA+f;fpahfTk;> 

5. <];l; tsh;g;gjpy; Jhz;Lk; nghUshfTk;> 

6. goq;fisg; ghJfhf;fTk;> Giu jLg;ghdhfTk; gad;gLfpd;wJ. 

7. ,uj;jj;jpy; A+hpf; mkpyk; mjpfhpg;gjhy; Vw;gLk; rpW %l;L typf;F(Gout) 
kUe;jhfTk; gad;gLfpwJ. 

yhf;bf; mkpyj;jpd; gad;fs; 

1. Njhy; gjdpLjypYk;> 

2. Fsph;ghdq;fspYk;> 

3. Foe;ijfspd; [Puzf; Nfhshiwf; Fzg;gLj;jTk; 

4. fiug;ghd;fshfg; gad;gLk; yhf;Nll; kw;Wk; <ijy; yhf;Nll; jahhpf;fTk;> 

5. Giu jLf;Fk; rpy;th; yhf;Nll;lhfTk; kw;Wk; ePh; cwpQ;Rk; nghUshfTk; 
gad;gLfpwJ. 
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Mf;]hypf; mkpyj;jpd; gad;fs; 

1. ,Uk;G kw;Wk; ,q;f; fiwfisg; Nghf;f> 

2. rhaj; njhopypYk;> fhypNfh mr;rpLjypYk; epw%d;wpahf> 

3. ,q;f; kw;Wk; cNyhfg; G+r;R jahhpf;f> 

4. Mf;]p[Ndw;w xLf;f juk; ghh;j;jypy; gad;gLfpwJ. 

ngd;rhapf; mkpyj;jpd; gad;fs; 

1. rpWePuf Giu jLg;ghdhf> 

2. Nrhbak; ngd;NrhNal; czitg; ghJfhf;f> 

3. ngd;rhapf; mkpy Mtp %r;Rf; Foypy; jLg;ghdhfTk; kw;Wk; 

4. rhaj; njhopypYk; gad;gLfpwJ. 

rhyprpypf; mkpyj;jpd; gad;fs; 

1. GiujLg;ghd; kw;Wk; njhw;W Neha; Ez;Zaph; ePf;f 

2. czTg;nghUis ghJfhf;f 

3. %l;L typ ePf;Fk; kUe;jhf 

4. M];gphpd;> ryhy;> kPj;ijy; rhyprpNyl; jahhpf;f kw;Wk; 

5. mNrh rhak; jahhpf;fTk; gad;gLfpwJ. 

iel;hpf; mkpyk; 

 iel;u[d; Mf;]p mkpyq;fspy; iel;hpf; mkpyk; Kf;fpakhd xd;whFk;. 
urthjpfshy; mFth lhh;b]; vd miof;fg;gl;lJ. mFth lhh;b]; 
vd;why; typikahd ePh; vd miof;fg;gLfpwJ. 

 mjpf mstpy; N`gh; Kiwapy; ngwg;gl;l mk;Nkhdpah> M];thy;l; 
Kiwapy; iel;hpf; mkpykhf khw;wg;gLfpwJ. 

gz;Gfs; 

1. Jha epiyapy; epwkw;w GiftpLk; ePh;kk;> rpijtilAk; nghOJ 
iel;u[d; il Mf;i]L cz;lhtjhy; kQ;rs; epwj;ijg; ngw;Ws;sJ. 

2. Njhypd; Nky; mjpfk; mhpf;Fk; gz;igAk;> typiaj; juf;$ba 
fhaj;ijAk; Vw;gLj;Jk;. 
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,uh[jpuhtfk; 

 cNyhfq;fspy; jq;fk; kw;Wk; nts;sp kl;LNk HCl kw;Wk; HNO3 cld; 
tpidGhpahJ vd;gJ ehk; mwpe;j xd;W. Mdhy; ,e;j ,uz;L 
mkpyq;fspd; fyit jq;fj;ijf; fiuf;Fk; jpwDs;sJ. me;j 
fyitapd; ngah; ,uh[jpuhtfk; vdg;gLk;. 

 ,uh[jpuhtfk; vd;gJ %d;W gq;F i`l;NuhFNshhpf; mkpyk;> xU 
gq;F iel;hpf; mkpyk; fye;j fyit MFk;. ,jd; Nkhyhh; tpfpjk; 
3:1. ,J kQ;rs;-MuQ;R epwKila Gifaf;$ba jputk; MFk;. ,J 
jq;fk; kw;Wk; rpy fbd cNyhfq;fisAk; mjpf mstpy; mhpkhdk; 
nra;af; $ba jpwd; nfhz;lJ. 

Ntjp tha;ghL  : 3HCl+HNO3 

ePhpy; fiujpwd; : fiuAk; 

cUFepiy  : -420C (+440F, 231K) 

nfhjpepiy  : 1080C (2260F, 381K) 

 ,uh[ jpuhtfk; vd;w nrhy; ,yj;jPd; nkhopapypUe;J ngwg;gl;lJ. 
,jd; nghUs; jputj;jpd; murd;  vd;gjhFk;. ,J kpFe;j Mw;wy; 
nfhz;lJ. ,uh[jputfj;jpd; jd;ik> kpf cd;djkhd epiyapy; 
cs;s jq;fk;> gpshl;bdk; kw;Wk; ngy;Nybak; Nghd;w 
cNyhfq;fisf; $l fiuf;fty;yJ. 

,uh[jputfj;jpd; gad;fs; 

1. jq;fk; kw;Wk; gpshl;bdk; Nghd;w cNyhfq;fisf; fiug;gjw;F 
Kjd;ikahfg; gad;gLj;jg;gLfpwJ. 

2. jq;fj;ij Rj;jk; nra;aTk;> Rj;jpfhpf;fTk; gad;gLfpwJ. 

ek; md;whl tho;tpy; gad;gLk; mkpyq;fSk; mtw;wpd; %yq;fSk; 

mkpyk; %yk; 

rpl;hpf; mkpyk; rpl;u]; goq;fs; (vYkpr;ir> 
MuQ;R) 

yhf;bf; mkpyk; Gspj;j ghy; 

ghh;kpf; mkpyk; (IUPAC 
ngah; nkj;jdhapf; 

vWk;G kw;Wk; NjdPf;fspd; 
nfhLf;Ffspy; ,Uf;Fk; 
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mkpyk;) 

gpl;A+bhpf; mkpyk; nfl;Lg;Nghd ntz;nza; 

mrpl;bf; mkpyk; (IUPAC 
ngah;-vj;jdhapf; mkpyk;) 

tpdpfh; (fhb) 

lhh;lhhpf; mkpyk; Gsp> jpuhl;ir 

khypf; mkpyk; Mg;gps; 

A+hpf; mkpyk; rpWePh; 

Mf;]hypf; mkpyk; jf;fhsp 

];Bahpf; mkpyk; nfhOg;Gfs; 

Nfhypf; mkpyk; gpj;jePh; 

m];fhh;gpf; mkpyk; fj;jhpf;fha; 

mkpNdh mkpyk; GNuhl;Bd; 

epA+f;spf; mkpyk; DNA kw;Wk; RNA 

mrpl;ily; rhyprpypf; 
mkpyk; 

M];gphpd; 

fhuq;fs; 

 mh;`Pdpa]; nfhs;ifapd;gb> fhuq;fs;> ePhpy; fiuAk;NghJ 
i`l;uhf;irL madpfisj; jUtjhFk;. rpy cNyhf Mf;irLfs; 
mkpyq;fSld; tpidGhpe;J cg;igAk;> ePiuAk; jUfpwJ. ,itfs; 
fhuq;fs; vd;W miof;fg;gLfpd;wd. ePhpy; fiuAk; fhuq;fs; 
vhpfhuq;fs; vd;wiof;fg;gLfpd;wd. xU fhuk; mkpyj;Jld; tpid 
Ghpe;J cg;igAk;> ePiuAk; kl;Lk; jUk;. 

fhuk;   +   mkpyk;      cg;G    +   ePH; 

 vLj;Jf;fhl;lhf [pq;f; Mf;irL i`l;Nuh FNshhpf; mkpyj;Jld; 
tpidGhpe;J [pq;f; FNshiuL cg;G kw;wk; ePiuj; jUfpwJ. 

ZNO(s) + 2HCl(aq)              ZNCl22(aq)+H2O(l) 

 ,NjNghy; Nrhbak;; i`l;uhf;irL ePhpy; madpAw;W i`l;uhf;irL 
madpfisj; jUfpwJ. MfNt ,J ePhpy; fiufpwJ. vdNt xU 
vhpfhuk; MFk;. 
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NaOH(aq)             Na+
(aq) + OH-

(aq) 

 fhuq;fs; xd;W my;yJ mjw;F Nkw;gl;l ,lg;ngah;r;rp nra;aj;jf;f 
Mf;irL kw;Wk; i`l;uhf;irL madpfisf; nfhz;Ls;sJ. 
 

ePhpd; fhuj;jpd; %yk; cUthd madpfs; 

fhuk; %yf;$W 
tha;g;ghL 

madpfs; 
cUthjy; 

,lg;ngah;r;rp 
nra;aj;jf;f 

Mf;irL/i`l;uhf;rpy; 
madp 

fhy;rpak; Mf;irL CaO Ca2+ O2- 1 

Nrhbak; Mf;irL Na2O Na+ O2- 1 

nghl;lhrpak; 
i`l;uhf;irL 

KOH K+ OH- 1 

fhy;rpak; 
i`l;uhf;irL 

Ca(OH)2 Ca2+ OH- 2 

mYkpdpak; 
Mf;irL 

Al(OH)2 Al3+ OH- 3 

fhuq;fspd; tiffs; 

1. mkpyj;Jtj;jpd; mbg;gilapy; fhuq;fs; 

a) xd;iw mkpyj;Jt fhuk; 

 ,it ePhpy; madpAw;W xU %yf;$W fhuj;jpw;F xU i`l;uhf;irL 
madpiaj; jUgit 

 v.fh. NaOH, KOH 

b) ,ul;il mkpyj;Jtf; fhuk; 

 ,it ePhpy; madpAw;W xU %yf;$W fhuj;jpw;F ,U i`l;uhf;irL 
madpfisj; jUgit. 

 v.fh. Ca(OH)2, Mg(OH)2 

c) Kk;ik mkpyj;Jtf;; fhuk; 
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 ,it ePhpy; madpAw;W xU %yf;$W fhuj;jpw;F %d;W i`l;uhf;irL 
madpfisj; jUgit. 

 v.fh. Al(OH)3, Fe(OH)3 

2. nrwptpd; mbg;gilapy; fhuq;fs; 

a)nrwpTkpF fhuq;fs; 

 ,it ePhpy; fhuq;fspd; rjtPjj;ij mjpf msT nfhz;Ls;sd. 

b) ePh;j;j fhuq;fs; 

 ,it ePhpy; fhuq;fspd; rjtPjj;ijf; Fiwe;j msT nfhz;Ls;sd. 

my;fypfs; 

 ePhpy; fiuAk; fhuq;fs; vhpfhuq;fs;(my;fypfs;) vd;wiof;fg;gLk;. 
midj;J vhpfhuq;fSk; fhuq;fs; MFk;. Mdhy; midj;Jf; 
fhuq;fSk; vhpfhuq;fs; my;y. v.fh- NaOH kw;Wk; KOH vhpfhuq;fs; 
MFk;.  

3. madpahjy; mbg;gilapy; fhuq;fs; 

m) typik kpF fhuq;fs; 

 ,it ePh;j;j fiurypy; KOtJkhf madpAWfpd;wd. v.fh. NaOH, KOH 

M) typik Fiwe;j fhuq;fs; 

 ,it ePh;j;j fiurypy; gFjpasNt madpAWfpd;wd. v.fh. NH4OH, 

Ca(OH)2 

 mkpyj;Jtk; vd;gJ xU fhuj;jpd;> xU %yf;$wpy; cs;s 
,lg;ngah;r;rp nra;af;$ba i`l;uhf;rpy; njhFjpfspd; vz;zpf;if 
MFk;. 

fhuq;fspd; gz;Gfs; 

 fhuq;fs; frg;Gr; Rit nfhz;lit. 

 ePh;j;j fiurypy; Nrhg;G Nghd;w totog;G jd;ikiaf; nfhz;lit. 

 rptg;G ypl;k]; jhis ePy epwkhf khw;Wgit. 

 ,itfspd; ePh;j;j fiury;fs; kpd;rhuj;ijf; flj;Jk; jpwd; 
cilait. 

 fhuq;fs;> cNyhfq;fSld; tpidGhpe;J cg;igAk;> i`l;u[d; 
thAitAk; jUfpd;wd. 

KOH+HCL               KCl+H2O 
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 fhuq;fs;> mNyhf Mf;irLfSld; tpidGhpe;J cg;igAk;> ePiuAk; 
jUfpd;wd. ,e;j tpidahdJ mkpyj;jpw;Fk;> fhuj;jpw;Fk; ,ilNa 
cs;s tpid Nghy cs;sjhy;> mNyhf Mf;irLfs; mkpyj; 
jd;ikAilaJ vd;w KbTf;F tuyhk;. 

Ca(OH)2+CO2                CaCO3+H2O 

 fhuq;fs;> mkpyq;fSld; tpidGhpe;J cg;igAk;> ePiuAk; jUfpd;wd. 

 NkNy Fwpg;gpl;l tpid> fhuj;jpw;Fk; mkpyj;jpw;Fk; ,ilNa Vw;gLk; 
eLepiyahf;fy; tpid vdg;gLk;. 

 mk;Nkhdpak; cg;GfSld;> fhuq;fis ntg;gg;gLj;Jk; NghJ> 
mk;Nkhdpah thA cUthfpwJ. 

 rpy cNyhfq;fs; Nrhbak; i`l;uhf;irLld; tpidGhptjpy;iy 
v.fh.Cu, Ag, Cr 

fhuq;fspd; gad;fs; 

1. Ntjpapay; Ma;tfq;fspy; gad;gLfpwJ. 

2. Nrhg;G> Jzp kw;Wk; gpsh];bf; jahhpf;Fk; njhopw;rhiyfspy; 
gad;gLfpwJ. 

3. ngl;Nuhypak; Rj;jpfhpg;G epiyaq;fspy; gad;gLfpwJ. 

4. fhfpjk;> kUe;J jahhpg;gjw;Fg; gad;gLfpwJ. 

5. Milfspy; gbe;Js;s fiw> vz;nza; gpRf;Ffis mfw;wg; 
gad;gLfpwJ. 

6. Nrhbak; i`l;uhf;irL Nrhg;G jahhpf;fg; gad;gLfpwJ. 

7. fhy;rpak; i`l;uhf;irL fl;blq;fSf;F nts;isabf;fg; gad;gLfpwJ. 

8. nkf;dPrpak; i`l;uhf;irlhdJ tapw;Wf; NfhshWfSf;F kUe;jhfg; 
gad;gLfpwJ. 

9. mk;Nkhdpak; i`l;uhf;irL Jzpfspy; cs;s vz;nza;f; fiwfisAk;> 
gpRf;fpidAk; ePf;fg; gad;gLfpwJ. 

mkpyq;fs; kw;Wk; fhuq;fisf; fz;lwpAk; Nrhjidfs; 

ypl;k]; jhSld; Nrhjid 

 mkpyk; ePy ypl;k]; rptg;ghf khw;Wk; fhuk; rptg;G ypl;k]; jhis 
ePykhf khw;Wk;. 
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epwq;fhl;b gpdhg;jyPDld; Nrhjid 

 mkpyj;jpy; gpdhg;jyPd; epwkw;wJ. fhuj;jpy; ,sQ;rptg;G epwj;ij 
cUthf;Fk;. 

epwq;fhl;b nkj;jpy; MuQ;Rld; Nrhjid 

 mkpyj;jpy; nkj;jpy; MuQ;R ,sQ;rptg;G epwj;ij cUthf;Fk;. 
fhuj;jpy; nkj;jpy; MuQ;R kQ;rs; epwj;ij cUthf;Fk;. 
 

epwq;fhl;b mkpyj;jpy; epwk; fhuj;jpy; epwk; 

ypl;k]; ePyk; - rptg;G rptg;G - ePyk; 

gpdhg;jyPd; epwkw;wJ ,sQ;rptg;G 

nkj;jpy; MuQ;R ,sQ;rptg;G kQ;rs; 

 

pH mstPL 

 nghJthf 0.1 Kjy; 10-7M tiuapyhd nrwpTfisf; nfhz;l mkpy> 
fhu fiury;fis ehk; gad;gLj;JfpNwhk;. 

 pH vDk; nrhw;nwhluhdJ ‘Purissance de hydrogen’ gpnuQ;R nkhopr; 
nrhy;ypypUe;J tUtpf;fg;gl;ljhFk;. ,jd; nghUs; (The Power of 

hydrogen) i`l;u[dpd; typik. 

 S.P.L.rhud;rd; vd;gth; ,e;j pH mstPl;il mwpKfg;gLj;jpdhh;. 

 pH ,d; kjpg;igf; fPOs;sthW fzf;fplyhk;. 

        

 

   PH 

          PH 

 

         

  

   m             M 

                          , 

0  1 2  3  4  5  6  7  8  9 10 11 12 13 14 

 14 13 12 11 10  9  8 7  6 5  4  3  2 1  0 
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m) mkpyj;jd;ik mjpfhpf;fpwJ 

M) fhuj;jd;ik mjpfhpf;fpwJ 

,) eLepiy 

pH mstPL 

t.vz; nghJthd mkpyq;fs; pH nghJthd fhuq;fs; pH 

1 HCl(4%) 0 ,uj;j gpsh];kh 7.4 

2 tapw;wpy;(,iug;ig) 
cs;s mkpyk; 

1 Kl;il nts;isf;fU 8 

3 vYkpr;ir rhW 2 fly; ePH; 8 

4 tpdpfh; (mrpl;bf; 
mkpyk;) 

3 rikay;Nrhlh 9 

5 MuQ;R gok; 3.5 mkpy ePf;fp 10 

6 Nrhlh ePh;> jpuhl;ir 4 mk;Nkhdpa ePh; 11 

7 Gspj;j ghy; 4.5 Rz;zhk;G ePH; 12 

8 Jha ghy; 5 tbfhy; Rj;jkhf;Fk; 
nghUs; 

13 

9 kdpjdpd; ckpo;ePh; 6.8 vhpNrhlh(4% NaOH) 14 

10 Jha ePh; 7 nkf;dPrpah ghy;kk; 10 

11 jf;fhspr; rhW 4.2   

12 fhgp 5.6   

M];thy;l; ePh;j;jy; tpjp 

 M];thy;l; ePh;j;jy; tpjpahdJ> xU typik Fiwe;j mkpyj;jpd; 
gphpif khwpypia (Ka) mjd; ghpif tPjk; (α) kw;Wk; nrwpTld; (C) 
njhlh;GgLj;JfpwJ. 

 xU Nrh;kj;jpd; nkhj;j Nkhy;  vz;zpf;ifapy;> rkepiyapy; 
gphpifaile;j Nkhy;fspd; gpd;dk;> gphpif tpjk;(α) 
vd;wiof;fg;gLfpwJ. 
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  α= gphpifaile;j Nkhy;fspd; vz;zpf;if 

                      nkhj;j Nkhy;fspd; vz;zpf;if 

 xU typik Fiwe;j mkpyk;> mjhtJ mrpl;bf; mkpyj;ij (CH3COOH) 
vLj;Jf;fhl;lhf nfhz;L M];thy;l; ePh;j;jy; tpjpf;fhd rkd;ghl;il 
ehk; tUtpg;Nghk;. 

 mrpl;bf; mkpyj;jpd; gphpifailjiy gpd;tUkhW Fwpg;gplyhk;. 

  CH3COOH                   H++CH3COO- 

 mrpl;bf; mkpyj;jpd; gphpif khwpyp 
                                      Ka=  [H+][CH3COO-] 

                                                    [CH3COOH] 

 CH3COOH H+ CH3COO 

Muk;gepiy Nkhy;fspd; vz;zpf;if 1 - - 

CH3COOH d; gphpiftPjk; α - - 

rkepiyapy; Nkhy;fspd; vz;zpf;if 1- α α α 

rkepiyr; nrwpT (1- α)C α C α C 

 

α2 = Ka 

                                                                  C 

                                       α = 
√  

 
 

 mjhtJ> ePh;j;jiy 100 klq;F mjpfhpf;Fk; NghJ>(nrwpT 1x10-2 M 
ypUe;J 1x10-4 M Mf FiwfpwJ)> gphpifahjyhdJ 10 klq;F 
mjpfhpf;fpwJ. 

 mjhtJ ePh;j;jy; mjpfhpf;Fk;NghJ> xU typik Fiwe;j kpd;gFspapd; 
gphpif tPjKk; mjpfhpf;fpwJ vDk; KbTf;F ek;khy; tuKbAk;. 

 ,e;j $w;whdJ M];thy;l; ePh;j;jy; tpjp vd mwpag;gLfpwJ. 
         

nghJ madp tpisT 

 xU typik Fiwe;j mkpyj;jpd; cg;ig> mNj mkpyj;Jld; Nrh;f;Fk; 
NghJ> me;j mkpyj;jpd; gphpiftPjk; NkYk; FiwfpwJ. 
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 vLj;Jf;fhl;lhf> mrpl;bf; mkpyk; fiurYld; Nrhbak; mrpl;Nll;il 
Nrh;f;Fk;NghJ> Vw;fdNt Fiwe;jsT gphpifaile;Js;s mrpl;bf; 
mkpyj;jpd; gphpif tPjkhdJ NkYk; Fiwf;fg;gLfpwJ. 

jhq;fy; fiury; 

 ekJ clypYs;s ,uj;jk;> gytpjkhd mkpy-fhu nry;tpidfSf;F 
eLtpYk; jd;Dila PH kjpg;ig khwhky; guhkhpf;fpwJ. mj;jifa 
tpidfspy;  i`l;Nuhdpak; madpr; nrwpit khwhky; guhkhpg;gJ 
jhq;fy; nray;Kiwapd; fhuzkhfjhd;. 

 jhq;fy; fiury; vd;gJ> xU typik Fiwe;j mkpyk; kw;Wk; mjd; 
,izfhuk; (my;yJ) xU typik Fiwe;j fhuk; kw;Wk; ,iz 
mkpyk; Mfpatw;iwf; nfhz;Ls;s fiury; fyitahFk;. 

 ,e;j jhq;fy; fiuryhdJ> rpwpjsT mkpyk; (my;yJ) fhuk; 
Nrh;g;gjpdhy; cUthFk; jPtpu pH khw;wj;ij jLf;fpwJ. 

 NkYk; ,e;j jpwdhdJ jhq;fy; nray;Kiw vd;wiof;fg;gLfpwJ. 

 fhh;ghdpf; mkpyk; (H2CO3) kw;Wk; mjd; ,iz fhuk; HCO3 Mfpatw;iw 
nfhz;l jhq;fy; fiury; ek; ,uj;jj;jpy; fhzg;gLfpwJ. 

 ,uz;L tifahd jhq;fy; fiury;fs; cs;sd. mitahtd. 
1. mkpy jhq;fy; fiury;: xU typik Fiwe;j mkpyk; kw;Wk; 
Nrhbak; mjd; cg;G fiue;Js;s fiury; 
vLj;Jf;fhl;L: mrpl;bf; mkpyk; kw;Wk; Nrhbak; mrpl;Nll; Mfpait 
fiue;Js;s fiury; 
2. fhuj; jhq;fy; fiury;: xU typik Fiwe;j fhuk; kw;Wk; mjd; 
cg;G fiue;Js;s fiury;. 
vLj;Jf;fhl;L: NH4OH kw;Wk; NH4Cl Mfpait fiue;Js;s fiury;. 

jhq;fy; nray;Kiw 

 mkpyk; (my;yJ) fhuj;ij Nrh;g;gjpdhy; cz;lhFk; pH khw;wj;ij 
jLg;gjw;fhfTk;> Nrh;f;fg;gLk; mkpyk; my;yJ fhuj;ij 
eLepiyahf;Ftjw;fhfTk;> jhq;fy; fiurypy; mkpyk; kw;Wk; 
fhuj;jd;ik nfhz;l Nrh;kq;fs; ,Uj;jy; mtrpak;. 

 mNj Neuj;jpy; ,e;j Nrh;kq;fs; xd;Wld; xd;W tpidGhpjy; $lhJ. 

jhq;fy; jpwd; kw;Wk; jhq;fy; vz; 

 jhq;fy; fiuryhf nray;gLk; jd;ikia> jhq;fy; jpwd; vDk; 
kjpg;ghy; msf;f KbAk;. 

 xU fiurypd; jhq;fs; jpwid vz;zpayhf mstpLtjw;fhf 
thz;];iyf; vd;gth; jhq;fy; vz; β vd;wiof;fg;gLk; kjpg;ig 
mwpKfg;gLj;jpdhh;. 
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 jhq;fs; jpwd; vd;gJ> xU ypl;lh; jhq;fy; fiurypd; PH kjpg;ig 
XuyF khw;Wtjw;fhf> mf;fiurYld; Nrh;f;fg;gLk; mkpyk; my;yJ 
fhuj;jpd; fpuhk; rkhdepiwfspd; vz;zpf;if vd tiuaWf;fg;gLfpwJ. 

                  β = 
  

     
 

 ,q;F db = xU ypl;lh; jhq;fy; fiurYld; Nrh;f;fg;gl;l mkpyk; 
my;yJ fhuj;jpd; fpuhk; rkhdq;fspd; vz;zpf;if d(PH) = mkpyk; 
my;yJ fhuk;  Nrh;f;fg;gl;l gpd;dh; PH y; Vw;gLk; khw;wk;. 

n`d;lh;rd; - N`ry;gh;f; rkd;ghL 

 xU mkpy jhq;fy; fiurypy; cs;s i`l;Nuhdpak; madpr; 
nrwpthdJ> fiurypy; cs;s typik Fiwe;j mkpyj;jpd; nrwpT 
kw;Wk; mjd; ,iz fhuj;jpd; nrwpT Mfpatw;wpw;fpilNa cs;s 
tpfpjj;ij rhh;e;jpUf;Fk;. 

                         [H3O
+] = Ka [mkpyk;]eq 

                                                [fhuk;]eq 

 typik Fiwe;j mkpykhdJ kpff; Fiwe;jsT kl;LNk 
gphpifailfpwJ. NkYk; nghJ madp tpistpd; fhuzkhf> 
gphpifailjYk; NkYk; FiwfpwJ. 

 vdNt> mkpyj;jpd; rkepiy nrwpthdJ> madpAwh mkpyj;jpd; 
Jtf;fr; nrwptpw;F Vwj;jho rkkhf cs;sJ. 

 ,NjNghy> ,izfhuj;jpd; nrwpthdJ> Nrh;f;fg;gl;l cg;gpd; Jtf;fr; 
nrwpTf;F Vwj;jho rkkhf cs;sJ. 

                        [H3O
+] = Ka [mkpyk;] 

                                         [fhuk;] 

                        log[H3O
+] = logKa + log [mkpyk;] 

                                                           [cg;G] 

 ,UGwKk; FwpaPL khw;wk; nra;Ak; NghJ 

                         -log[H3O
+] = -logKa - log [mkpyk;] 

                                                                     [cg;G] 

                          PH = log[H2O
+] kw;Wk; PKa = log Ka 

                         PH = PKa - log [mkpyk;] 

                                                 [cg;G] 
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                         PH = PKa + log      [cg;G] 

                                                   [mkpyk;] 

 ,Nj Nghd;W xU fhuj;jhq;fy;; fiurypy; 

                         pOH = PKa + log    [cg;G] 

                                                       [fhuk;] 

 mh;`Pdpa]; $w;Wg;gb> mkpyk; vd;gJ ePh;f;fiurypy; gphpifaile;J 
i`l;u[d; madpfis juty;y xU Nrh;kkhFk;. 

 nyshp - g;uhd;];ll; nfhs;ifg;gb mth;fspd; mkpyk; vd;gJ kw;nwhU 
nghUSf;F xU GNuhl;lhid toq;ff;$ba xU nghUshFk;. fhuk; 
vd;gJ kw;nwhU nghUspypUe;J xU GNuhl;lhid Vw;ff;$ba xU 
nghUshFk;. 

 Yhap nfhs;if fUj;Jg;gb> vyf;l;uhd; ,ul;ilia Vw;Wf; nfhs;Sk; 
nghUs; mkpyk;. Mdhy; fhuk; vd;gJ vyf;l;uhd; ,ul;ilia toq;Fk; 
nghUshFk;. 

 ePhpd; madpg; ngUf;fk; Kw = [H3O
+][OH-] 

 xU fiurypd;  mjpfhpf;Fk;NghJ> xU typik Fiwe;j kpd;gFspapd; 
gphpif tPjKk; mjpfhpf;fpwJ vDk; KbTf;F ek;khy; tu KbAk;. ,e;j 
$w;whdJ M];thy;l; ePh;j;jy; tpjp vd mwpag;gLfpwJ. 

 typik Fiwe;j kpd;gFspAld;> xU nghJ madpia nfhz;Ls;s 
cg;ig (CH3COONa) Nrh;f;Fk; NghJ me;j typik Fiwe;j kpd;gFspapd; 
(CH3COOH) gphpif tPjk; FiwfpwJ. ,J nghJ madp tpisT 
vd;wiof;fg;gLfpwJ. 

 jhq;fy; fiury; vd;gJ> xU typik Fiwe;j mkpyk; kw;Wk; mjd; 
,izfhuk; (my;yJ) xU typik Fiwe;j fhuk; kw;Wk; ,iz mkpyk; 
Mfpatw;iwf; nfhz;Ls;s fiury; fyitahFk;. 

ekJ nrhpkhd kz;lyj;jpy; pH 

 ekJ tapW i`l;Nuh FNshhpf; mkpyj;ij Ruf;fpwJ. ,J czT 
nrhpkhdj;jpw;F tapw;iw njhe;juT juhky; nrhpkhdkila cjTfpwJ. 
nrhpkhdk; rhpahf eilngwhky; ,Uf;Fk; nghOJ tapwhdJ 
mjpfkhd mkpyj;ijr; Ruf;Fk;. mJ kpFe;j typiaAk; 
cWj;JjiyAk; nfhLf;Fk;> tapw;wpy; Ruf;fg;gLk; me;j jputj;jpd; pH 
kjpg;G Njhuhakhf 2.0. 

pH gw;rpijitj; jLf;fpd;wd 

 ek; gw;fspYs;s vdhky; vd;Dk; nts;isg; glykhdJ ek; 
clk;gpNyNa kpfTk; fbdkhf gFjpahFk;. ,J fhy;rpak; gh];Ngl; 
vd;w Nrh;kj;jpdhyhdJ. gw;girfs; nghJthff; fhuj;jd;ik 
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ngw;wpUg;gjhy;> mit mjpfg;gbahd  mkpyj;ij eLepiyahf;fp 
gw;rpijitj; jLf;fpd;wd. 

kz;zpd; pH 

 tptrhaj;jpy; kz;zpd; pH kpf Kf;fpakhdjhFk;. rpl;u]; goq;fSf;F 
fhuj;jd;ikAila kz;Zk;> mhprpf;F mkpyj; jd;ikAila kz;Zk; 
kw;Wk; fUk;gpw;F eLepiyj;jd;ik nfhz;l kz;Zk; Njitg;gLfpwJ. 

kioePhpd; pH 

 kioePhpd; pH kjpg;G Vwf;Fiwa 7 MFk;. ,J mjd; eLepiyj; 
jd;ikiaAk;> Jha;ikiaAk; fhl;LfpwJ. tspkz;ly thAthdJ 
fe;jf kw;Wk; iel;u[d; Mf;irLfshy; khR milAk; nghOJ mit 
ePhpy; fiue;J ePhpd; pH kjpg;ig VOf;Fk; Fiwthf khw;wp tpLfpd;wd. 
pH kjpg;G 7I tpl FiwAk;NghJ mJ mkpy kio vdg;gLfpwJ. 
,k;kioePh; MWfspy; fyf;Fk; NghJ Mw;WePhpd; pH kjpg;G 
Fiwe;JtpLfpwJ. mjdhy; mq;F thOk; caphpdq;fs; 
ghjpf;fg;gLfpd;wd. 

cg;Gfs; 

 midj;J cg;GfSk; madpfspd; Nrh;kkhFk;. mkpyq;fSf;Fk;> 
fhuq;fSf;FkpilNa epfOk; eLepiyahf;Fk; tpidapd; %yk; 
fpilf;Fk; tpis nghUs;fNs cg;GfshFk;. cg;Gfs; ePhpy; fiue;J 
Neh; kw;Wk; vjph; madpfis cUthf;Ffpd;wd. 

  mkpyk;  +  fhuk;       cg;G + ePH; 

cg;Gfspd; tiffs; 

1. rhjhuz cg;Gfs; 
 Xh; mkpyk; kw;Wk; fhuk; KOikahd eLepiyahf;fypd; NghJ 

rhjhuz cg;G fpilf;fpwJ. 
NaOH  +   HCL                  NaCl + H2O 

 fhuk;  mkpyk;     cg;G  ePh; 

2. mkpy cg;Gfs; 

 Xh; cNyhfkhdJ mkpyj;jpYs;s i`l;u[d; mZf;fspd; 
gFjpasit ntspNaw;Wtjhy; ,it cUthfpd;wd.  

 gy fhuj;Jt mkpyj;ij xU fhuj;jpdhy; gFjpasT eLepiyahf;fp 
ngwg;gLfpd;wd. 

NaOH+H2SO4                 NaHSO4+H2O 
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3. fhu cg;Gfs; 

 ,it ,U mkpyj;Jt my;yJ %d;W mkpyj;Jtf; fhuq;fspYs;s 
i`l;uhf;irL madpfis Xh; mkpyj;jhy; gFjpasT ntspNawr; 
nra;J ngwg;gLfpd;wd. 

Pb(OH)2+HCl                 Pb(OH)Cl+H2O 

4. ,ul;il cg;Gfs; 

 rkkhd %yf;$Wfs; viltpfpj msTfspy; ,uz;L vspa cg;Gfspd; 
epiwTw;w fiury;fisr; Nrh;j;J gbfkhf;Fk; NghJ ,ul;il cg;Gfs; 
cUthfpd;wd. cjhuzkhf: nghl;lh\; gbfhuk; vd;gJ nghl;lhrpak; 
ry;Ngl; kw;Wk; mYkpdpak; ry;Ngl; fye;j fyitahFk;. 

KAl(SO4)2.12H2O 

cg;Gfspd; gz;Gfs; 

 cg;Gfs; ngUk;ghYk; jplg;nghUs;fshFk; mjpf ntg;gepiyapy; 
cUfTk;> nfhjpf;fTk; nra;fpd;wd. 

 ngUk;ghYk; cg;Gfs; ePhpy; fiuAk; v.fh.Nrhbak; FNshiuL> 
nghl;lhrpak; FNshiuL Mdhy; rpy;th; FNshiuL ePhpy; fiuahJ. 

 epwkw;wJ ntz;ikahdJ> fd rJu gbfk; my;yJ gbfj; Jhshf 
,Uf;Fk;. 

 ePiu cwpQ;Rk; jd;ikAilaJ. 

gbf ePh; 

 gy cg;Gfs; ePh; %yf;$WfSld; ,ize;J gbfkhff; 
fhzg;gLfpd;wd. ,e;j ePh; %yf;$Wfs; gbf ePh; vdg;gLk;. gbf ePiuf; 
nfhz;l cg;Gfs; ePNuw;w cg;Gfs; vdg;gLk;. 

 cg;Gld; ,ize;J ePNuw;wk; nfhz;lePh; %yf;$Wfis Ntjp 
tha;ghl;bw;Fg; gpd; xU Gs;sp itj;J mjdpd; msT Fwpg;gplg;gLk;. 
v.fh.fhg;gh; ry;Ngl; vd;w cg;gpy; Ie;J ePh; %yf;$Wfs; cs;sd. 
mjid ,t;thW vOjyhk;. 

CuSO4.5H2O 

 ,jid fhg;gh; ry;Ngl; ngd;lhi`l;Nul; vd miof;fyhk;. ,e;j gbf 
ePh; fhg;gh; ry;Ngl;il ePy epwkhf khw;Wk;. ,jid ntg;gg;gLj;Jk; 
NghJ ePh; %yf;$Wfis ,oe;J ntz;ikahf khWk;. 

 gbf ePh; mw;w cg;Gfs; ePNuw;wk; mw;w cg;Gfs; vdg;gLk;. ,itfs; 
Jhshff; fhzg;gLk;. 

cg;ig milahsk; fhZjy; 
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I) ,aw;Nrhjidfs; 

 cg;Gfspd; epwk;> kzk; kw;Wk; mlh;j;jp Mfpatw;iw mwpjy;. ,e;j 
Nrhjid ek;gfj;jd;ik mw;wJ. 

II) cyh; ntg;g Nrhjid 

 cyh;e;j Nrhjidf; Fohapy; rpwpjsT cg;ig vLj;Jf;nfhz;L 
R+LgLj;jTk;. ePh; Mtpahd gpwF> fiuahj cg;Gfs; Nrhjidf; 
Fohapd; mbapy; jq;Fk;. 

III) Rlh; Nrhjid 

 rpy cg;Gfs; mlh; i`l;NuhFNshhpf; mkpyj;Jld; tpidGhpAk; 
mkpyj;Jld; fye;j fyit gpshl;bdk; fk;gpapd; cjtpNahL Rlhpy; 
fhl;lg;gLfpwJ. 

 i`l;Nuh FNshhpf; mkpyk;> fhh;gNdl; cg;GfSld; Nrh;f;Fk; nghOJ> 
Eiu nghq;Fk; fhh;gd;-il-Mf;irL thAitj; jUfpwJ. 

cg;Gfspd; gad;fs; 

rhjhuz cg;G (NaCl) 

 ,J ek; md;whl cztpYk;> czitg; ghJfhg;gjpYk; gad;gLfpwJ. 

ryit Nrhlh - Nrhbak; fhh;gNdl;(Na2CO3) 

 ,J fbd ePiu nkd;dPuhf;fg; gad;gLfpwJ. 

 ,J fz;zhbj; njhopw;rhiy> Nrhg;G kw;Wk; Ngg;gh; njhopw;rhiyfspy; 
gad;gLfpwJ. 

rikay; Nrhlh - Nrhbak; ig fhh;gNdl;(NaHCO3) 

 ,J nuhl;br; Nrhlh jahhpf;fg; gad;gLfpwJ. nuhl;br; Nrhlh vd;gJ 
rikay; NrhlhTk;> lhh;lhhpf; mkpyKk; Nrh;e;j fyitahFk;. 

 ,J Nrhlh - mkpy jPaizg;ghd;fspy; gad;gLfpwJ. 

 Nff; kw;Wk; nuhl;bfis nkd;ikahf khw;WfpwJ. 

 ,J mkpy ePf;fpapy; cs;s xU gFjpg;nghUs; ,e;jf; fiury; 
fhuj;jd;ik ngw;wpUg;gjhy; tapw;wpDs;s mjpfg;gbahd mkpyj;ij 
eLepiyahf;FfpwJ. 
 
 

ryitj;Jhs; - fhy;rpak; Mf;]pFNshiuL(CaOCl2) 

 fpUkp ehrpdpahfg; gad;gLfpwJ. 
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 gUj;jp kw;Wk; ypdd; Jzpfis ntSf;fg; gad;gLfpwJ. 

rpyprhy;l; gPl;lh; - Nrhbak; iel;Nul;(NaNO3) 

 Jg;ghf;fpj; Jhs; kw;Wk; gl;lhRfs; nra;ag;gad;gLfpwJ. 

ghhp]; rhe;J - fhy;rpak; ry;Ngl; n`kpi`l;Nul;(CaSO41/2H2O) 

 Kwpe;j vYk;Gfis xl;l itg;gjw;Fg; gad;gLfpwJ. 

 rpiyfSf;fhd thh;g;Gfisr; nra;ag; gad;gLfpwJ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

khjphp tpdhj;jhs;: 
1. nghUj;Jf: 
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 NubNah INrhNlhg;Gfs;  gaph;fs; 

  a. Nfhghy;l; 60   - 1. cuk; 

  b. nts;sp 191   - 2. %is fl;bia glk; gpbf;f 

  c. ghjurk; 197   - 3. ,uj;jg; Gw;WNeha; 

  d. gh];gu]; 32   - 4. Ez; fpUkp xopg;G 

  A. 3 2 1 4   B. 4 3 2 1   C. 2 4 3 1  D. 2 3 4 1   

 E. tpil njhpatpy;iy 

2. K2 MnO4  y; Mn d; Mf;rp[Ndw;w vz; 

   A. +2              B. +4             C. +6            D. 0             E. tpil njhpatpy;iy 

3. $w;W : nrk;G Kf;fpakhf kpd;njhopy; El;g Miyfspy; gad;gLj;jg;gLfpwJ. 

  fhuzk; : nrk;G ntg;gj;jpid mjpfkhff; flj;Jk; Fzk; nfhz;lJ. 

      A. $w;W (k) fhuzk; rhp NkYk; $w;wpw;fhd fhuzk; rhpahd tpsf;fkhFk;. 

  B. $w;W rhp fhuzk; jtW   

  C. $w;W jtW fhuzk; rhp 

  D. $w;W (k) fhuzk; rhp Mdhy; $w;wpw;fhd fhuzk; rhpahd tpsf;fky;y. 

  E. tpil njhpatpy;iy 

4. ,Uk;ig mjd; N`kill; jhJf;fspypUe;J gphpj;njLf;Fk; NghJ Nrh;f;fg;gLk; 
,sf;fp (k) frL KiwNa  

   A. Mf;rp[d;> ,Uk;G Mf;irL  B. fhh;gd;-il-Mf;irL> ,Uk;G fhh;gNdl; 

   C. ry;gh; il Mf;irL> ,Uk;G ry;Ngl; D. rpypf;fh> ,Uk;G rpypNfl;    

   E. tpil njhpatpy;iy 

5. mNkhdpahtpy; cs;s iel;u[d; rfg;gpizg;G vz; 

   A. 2        B. 4       C. 3       D. 5       E. tpil njhpatpy;iy 

6. thdk; ePy epwkhfTk; #hpa m];jkdj;jpd; NghJ rptg;G epwkhfTk; Njhd;wf; 
fhuzk; 

   A. KO mf vjpnuhspg;G    B. xspr;rpjwy;    C. xsptpyfy;     

  D. vJTkpy;iy           E. tpil njhpatpy;iy  

7. tof;fkhd jfty; njhlh;G Kiwfis tpl njhiyJ}u jfty; njhlh;Gf;F 
xsp ,iofs; Vd; nghUj;jkhf ,Uf;fpwJ? 
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   A. xspia Fiwthf cwpQ;Rtjhy;   

  B. xspr;rpjwy; Fiwthf ,Ug;gjhy; 

   C. xsp ,iofspd; mjpf ,Otpir typik fhuzkhf   

  D. nryT Fiwthf ,Ug;gjhy; 

   E. tpil njhpatpy;iy 

8. ghiytdj;jpy; fhzg;gLk; fhdy;ePh; epfo;Tf;F fhuzk; 

   A. KO mf vjpnuhspg;G   B. xspr;rpjwy;   C. xsptpyfy;   D. A & C         

   E. tpil njhpatpy;iy  

9. 1. xU fz;zhb lk;shpy; itf;fg;gl;bUf;Fk; cwpQ;Rf; Foha; rpwpJ 
tise;jJ Nghy; fhzg;gLk;. 

   2. xU ePr;ry; Fsk; cz;ikapy; ,Ug;gij tpl Mokw;wjhf Njhd;WfpwJ. 

   3. tpz;kPd;fs; kpd;Dtjw;F fhuzk; 

   4. #hpa kiwtpd; NghJ ePs;tl;lkhf Njhd;WtJ 

   Nkw;$wpa $w;WfSf;fhd fhuzkhd epfo;T: 

   A. KO mf vjpnuhspg;G    B. xspr;rpjwy;    C. xsptpyfy;     

  D. xsp CLWty;         E. tpil njhpatpy;iy  

10. gpd;tUk; cgfuzq;fspy; xsp iriffis kpd;dpay; (m) kpd;dZ 
iriffshf khw;Wgit 

   1. ,yf;f xspg;glf; fUtp    2. njhiy efyp    3. xspapay; gug;gp 

   A. 1&2    B. 2&3    C. 1&3    D. 1> 2> 3    E. tpil njhpatpy;iy 

     Answer Key 

1 2 3 4 5 6 7 8 9 10 

B C A D C B A A C A 

    

 


